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OBJECTIVES 
THE CHIEF PURPOSE of these studies has been to determine the 
normal growth changes that occur in the corn plant at successive 
intervals when growing in the field, and to observe annual yield varia-
tions (Fig. 1) in relation to prevailing weather conditions.2 Aside from 
supplying information regarding the physiology of this crop, the data 
are of interest to the corn grower because they indicate comparative 
yields, shelling percentages, moisture contents, and feed constituents 
at various stages of development. Some data also are presented con-
cerning the effects of frost, drouth, day length, and the economic 
value of tillers and seminal roots. 
These investigations have been made as opportunity afforded over 
a period of years, and are now assembled for publication because of 
the current interest in such related subjects as critical periods, crop-
weather relations, and the prediction of crop yields. The plants in-
volved have all been grown under prevailing field conditions on the 
Experiment Station farm at Lincoln by standard farm practice except 
where otherwise indicated. Although many of the tests were made with 
open-pollinated varieties as grown before the hybrid corn era, it is 
considered that the same general principles are applicable to hybrids 
as well. 
DAY AND NIGHT GROWTH 
Averaging data taken during three years (Table 1 ), corn plants 
were found to grow with rather similar rapidity in the daylight hours 
as at night. This is not in agreement with a frequent statement that 
the energy of plants is devoted to photosynthetic activity in the day-
time and to growth at night. Although there were some variations 
within a season as well as between seasons, the mean increase in height 
during the 12 hours 7 p.m. to 7 a.m. was 4 per cent greater than during 
the 12-hour period of 7 a.m. to 7 p.m. 
These daily measurements from a constant ground level to the 
uppermost tip of upstretched leaves were made annually on 5 to JO 
1 Agronomist , Nebraska Agricultural Experiment Station. 
These studies supplement those concerning the morphology, anatomy, repro-
duction , and inheritance of corn reported in Nebr. Agr. Exp. Sta. Res. Bui. 161 , 1949. 
3 
FIG. 1.-Seasonal variations in performance of the corn crop. (See Table 8 for 
weather data.) 
Above: Corn field on Experiment Station farm in a relatively favorable year at 
pollen-shedding stage. Yield 57 bushels per acre at maturity. 1944. 
Below: Corresponding field in a year of drouth. Yield 0.0 bushels per acre. 1936. 
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TABLE 1.-Summary of day and night growth of the corn plant under field conditions. 
(Hogue Yellow Dent corn) Three-year average, 1917, 1921 , and 1922. 
Year 
1917 
1921 
1922 
Average 
No. 
days 
averaged 
30 
12 
12 
1 Weeks after emergence
Initi al 
age1 
Weeks 
3 
4 
3 
No. of 
plants 
averaged 
5 
JO 
JO 
I Growth in h eight 
Day, 12 hrs. I Night, 12 h rs. I 24 hrs. 
7 a. m .-7 p.m. 7 p.m.-7 a.m. 7 a .m.-7 a.m. 
inches 
0.92 
1.37 
1.39 
1.23 
Inches 
1.00 
1.38 
1.46 
1.28 
l nches 
1.92 
2.75 
2.85 
2.51 
plants for p eriods of 12 to 42 days prior to the attainment of full 
h eight. The mean daily growth was 2.51 inches, of which 1.28 inches 
took place during the 12 hours 7 p.m. to 7 a.m. , and 1.23 inches during 
7 a.m. to 7 p.m. 
PROGRESSIVE WEEKLY DEVELOPMENT 
Striking changes in size and weight occur from week to week in the 
development of the various p arts of the growing corn plant. The 
periodic measurements taken included plant h eight; stem h eight; num-
ber of leaves; leaf area; ear length; tassel length; moisture-free weights 
of stem, leaves, stover, ear, grain, and fodder ; p ercentage dry matter 
in stover, ear, and fodder; shelling p ercentage of ear corn; and kernel 
weight. The data taken during the three favorable years 1920-1922 
are reported separately for each season in Tables 2 to 7, because sea-
sonal variations in plant development are apparent, and also because 
some of the observations were made during only one or two of the 
years. These tables and Figures 2 and 3 are referred to for detailed 
information regarding the progressive growth changes occurring dur-
ing the successive weekl y intervals. However, a brief analysis of the 
data accompanies the tables . The age of plants was regarded as the 
elapsed time since emergence which occurred rather uniformly at a 
given date, about seven days after planting. 
The data were obtained from rather large uniform plantings of the 
standard eastern Nebraska variety, Nebraska White Prize. The seed 
was dropped at a double rate and the stand was thinned in the seedling 
stage to two plants per hill, with the hills spaced 42 inches apart. Since 
this variety is relatively tiller-free, all tillers were ignored and the data 
are based on the main stalks. For any given harvest, one plant was 
taken at random from each of 20 two-plant hills systematically distrib-
uted throughout the field . The field was sufficiently large that plants 
were taken only from hills completely surrounded by two-plant hills at 
the time of harvest. 
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Plant height (two years, Table 2).-Growing at the average rate of 
1.9 inches per day and 13.2 inches per week, the plants gained their 
maximum height a t nine weeks after emergence. At this time the 
tassels had shed pollen and most of the ear shoots were fertilized. 
Measurements were taken from the soil surface to the uppermost point 
of the plant standing naturally in the field. 
Stem height (two years, Table 2).-The stem, surmounted by the 
tassel, did not reach the full height of the arched foliage until the 
close of the eighth week. Theretofore in earlier weeks it was necessary 
to dissect the plant to locate the tassel, which first became differentiated 
at about the ground level two weeks after seedling emergence. The 
tassel was gradually elevated within the coil of leaves by elongation of 
the internodes of the stem and by growth of the tassel itself to an 
average mature length of 19 inches. Although the mean mature height 
averaged 119 inches for the two years, a difference of 10 inches for the 
two seasons doubtless reflects the difference in favorableness of mois-
ture conditions. Whereas the plants stood 44 inches high at the end 
of the fifth week, the stem had a ttained a h eight of only 20 inches. 
During the following four weeks the stems gained 99 inch es or an 
average of 25 inches per week. 
Number of leaves (two years, Table 2).-Corn plants had as many 
leaves as stalk nodes, but not all functioned at the same time. The 
ultima te number of leaves per stalk was discernible by dissect ion at 
the time of tassel differentiation two weeks after seedling emergence. 
At this time the plants averaged 11 inches tall, with the stem being 
but 1.1 inches long from the base of the crown to the tip of the tassel. 
The eight lower and first-formed leaves had unrolled in full or in part 
by this time, and by the end of the sixth week the last-formed, upper 
leaves were externally visible. Not until the ninth week, however, were 
all the leaves full y grown and expanded. By this time four or five of 
the small lower leaves with underground attachment were Jost or 
severely injured by stem enlargement and formation of crown roots. 
Drouth and nitra te de fi ciency often cause early deterioration of addi-
tional lower leaves. Approximately the first six seedling leaves were 
a ttach ed to nodes of the crown which remained underground. As an 
average there were 17 nodes per stalk above ground, with the upper 
ear shank a ttached to the ninth one. 
Leaf area (two years, Table 2).-The total area of the leaves per 
stalk, as de termined by the formula of E. G. Montgomery x length 
x greatest width of blades), increased gradually and r each ed a maxi-
mum of 1,445 square inches in the eighth week. With a stand of two 
,such stalks in hills spaced 3.5 fee t apart, an acre of corn had 1.64 acres 
of leaves considering one leaf surface only, and 3.28 acres considering 
both surfaces. 
TABLE 2.-Progressive weekly changes in the vegetat ive size of the corn plant and some of its parts. (Nebraska White Prize corn) 
1921-1922 
'"d 
:,, 
Age I P lant heig ht I Leaf area per sta lk I Stem height I Leaves per stalk 
1 192 1 
Ear lengt h 
I 
Tassel length ~ 
p l~~ts 1921 I 1922 I Av. 192 1 I 1922 I Av. 192 1 1922 I Av. 1921 I 1922 I Av. I 1922 Av. 1921 I 1922 I Av. ra 
Weeks' In . In. In. Sq. in. Sq. in. Sq . in. I n. I n . In. l n . I n. I n. I n . I n. In. < 
I 6 6 6 17 12 15 0.2 0.2 0.2 5 4 5 t'1 
2 II 10 11 86 62 74 0.8 1.4 I.I 9 7 8 * * • t; t'1 
3 20 21 21 218 223 22 1 2.5 3. l 2.8 12 8 10 0.2 0.2 0.2 < t'1 
4 31 32 32 520 397 459 8 7 8 13 10 12 0.5 0.4 0.5 t"' 0 
5 47 41 44 811 792 802 23 17 20 15 13 14 0.9 0.7 0.8 ... a: 6 66 58 62 11 73 1147 1160 55 39 47 17 16 17 0.2 0.1 0.2 9 4 7 t'1 
7 80 74 77 1368 1263 1316 80 63 72 17 17 17 1.5 0.6 1.1 17 15 16 z ., 
8 110 93 102 1460 1430 1445 I 10 92 IOI 17 17 17 4.8 2.2 3.5 19 18 19 0 
9 126 112 11 9 1397 1387 1392 126 11 2 I 19 17 Ii 17 8.6 5.6 7. 1 20 18 19 
.,, 
IO 126 115 121 1470 1378 1424 126 11 5 121 17 17 17 9.7 8.2 9.0 20 18 19 
., 
11 125 115 120 1421 1493 1457 125 115 120 17 17 17 10.9 9.5 10.2 20 18 19 ~ 
12 125 115 120 1426 1429 1428 125 I 15 120 17 17 17 10.5 92 9.9 20 18 19 C"l 0 
13 125 11 5 120 1416 1399 1408 125 11 5 120 17 17 17 10.3 9.0 9.7 20 18 19 ~ 14 125 115 120 1403 1380 1392 125 115 120 17 17 17 10.0 8.9 9.5 20 18 19 
15 124 JJ4 119 1398 1393 1396 124 114 119 17 17 17 9.1 8.2 8.8 20 18 19 C"l :,, 
0 
1 Measurements are for the same plants as reported in Tables 4 and 5. ... 
2 Weeks after emergence . P lanted May 20. 
• Average tassel length 0.04 inch . 
~ 
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Ear length (two years, Table 2).-Although the ear-shoot initials 
were actually formed underground by the time the tassel was first 
differentiated two weeks after emergence, the uppermost functioning 
ear first became conspicuous in the dissected plant at the end of the 
seventh week when the average length was I.I inches. The ea:rs reached 
their maximum of I0.2 inches by the end of the eleventh week or about 
three weeks after fertilization and four weeks before maturity. The 
data indicate a I.4-inch or 14 per cent shrink in length during the 
maturing process. It may be readily understood why the period of 
several weeks prior to and including the time of silking and fertiliza-
tion is regarded as a critical period in the growth of the corn crop, 
especially in time of drouth. Aside from the tests here reported, it has 
been observed that in years of severe midsummer drouth, fertilized 
ears of potentially normal length may shorten greatly by desiccation 
and shrinking backward from the tip. Although varieties differ in their 
tendency to have more than one ear per stalk, the plants of this variety 
were mostly one-eared. 
Weeks to mature (three years, Tables 3 to 7).-This standard variety, 
Nebraska White Prize, matured in I 7 weeks after seedling emergence 
in 1920 and in 15 weeks in 1921 and 1922. This represents a rather 
common annual variation which is associated with seasonal climatic 
conditions and the time of planting. Maturity was regarded as attained 
when the successive weekly harvests showed no further appreciable 
gain in the yield of grain (moisture-free basis). This developmental 
stage represents physiological maturity as no further translocation of 
I I I 
l4 -- Leaf a rea per slalk(sq. 1n .l ,un1t 
-- Plant height.uni t = 10" 
'"~'::'.__t-=--=-Jt-=--=-J~-=:-:_1'=--=--=-1-=-~~1==:::t:::t~~=t;;~~==3'=~~----< ·-·- - - - Stemhe1ght unt= IO" 7 _ . .?· 12 ----Eqr length;,[" / I/ 
~ I J 
------
~10 / / 
~ '---'------'-----'----'----'-11~__J_-_J_l7-i---'---'-----"---'-----'----'--+--+--
~ 8'---'------'----'----'-7--'--__J_-7 _ ,, L,__J__,-, -1---'-----'----'--+--+--
::, 7 / ' ,' 
~61---J__--1---1---l-l-1-/ --l--/-,L+:-'----+-----H'--l---+--+--+--+--+--
t-z4 
:::, 
----; / 
7 17 / 
77 ,' 2, L__L__L~ _ _.&o:::.___J__..,i:___...J__L-,c:__j__J___J___I--_I----I---I---
4 5 6 7 8 9 10 II 12 13 14 15 
WEEKS AFTER EMERGENCE 
FIG. 2.-Weekly ch anges in the mean plant height (top of arched foliage , or tas-
sel when taller) , stem height (same as plant height after seventh week), leaf 
area (sq. in.) per stalk, and ear length of ·white Prize corn growing under fav-
orable field conditions on the Experiment Station farm. Planted May 20, 1921. 
(Compiled from data in Table 2.) 
TABLE 3.-Progressive weekly changes in the green and moisture-free weights of the corn plant growing under field conditions. 
(Nebraska White Prize Dent corn) 1920.1 
I 
Yield per stalk I R atio 
I 
Dry matter in crop I "c 
Age I Date Green weight Moisture-free weight dry wt. when harvested Shelling 
" of of 
Stover Ear Fodder I Stover I Ear I Grain I Fodder to pre- p er- ~ · plants harvest viou s I centage ~ week Stover Ear Fodder 
Weeks2 Gms. Gms. Gms. Gms. Gms. Gms. Gms. Pct. Pct . Pct. :;; 
I 6 / 5 1 I 0.1 0.1 JO 10 "' 
2 6/12 6 6 0.7 0.7 7.0 12 12 t:, 
"' 3 6 / 19 27 27 2.8 2.8 4.0 IO IO <
"' 4 6/26 70 70 10 10 3.6 14 14 t"' 0 
5 7/3 197 197 28 28 2.8 14 14 .,, 
6 7/10 420 420 54 54 1.9 13 13 ~ 
"" 7 7/17 778 778 97 97 1.8 13 13 z'"l 
8 7/24 897 897 147 147 1.5 16 16 0 
9 7 /31 1048 39 1087 170 5 I 175 1.2 16 13 16 20 "1 
JO 8/7 1085 128 1213 197 19 6 216 1.2 18 15 18 32 '"l :i: 
II 8/ 14 1094 241 1335 214 41 20 255 1.2 20 17 19 49 "' 
12 8/21 1111 282 1393 220 62 39 282 I.I 20 22 20 63 C"l 
13 8/28 1239 369 1608 242 110 78 352 1.2 20 30 22 71 0 
" 14 9/4 11 49 397 1546 23 1 152 II 3 383 I.I 20 38 25 74 z 
15 9/11 949 382 1331 219 183 147 402 1.0 23 48 30 80 C"l 
" 16 9/18 802 382 11 84 207 207 172 414 1.0 26 54 35 83 0 
"C 
17 9/25 636 377 1013 196 231 19S 427 1.0 31 61 42 R5 
1 Twenty di stributed plants harvested each week. 
2 Weeks after emergence. Planted May 23
<C 
TABLE 4.-Progressive weekly changes in the green and moisture- free weights of the corn plant growing under field conditions. 
(Nebraska White Prize Dent corn) 1921.1 
Age I of 
p lants 
Weeks2 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15 
Date 
of 
harvest 
6/2 
6/9 
6/16 
6/23 
6/30 
7/7 
7/ 14 
7/21 
7/28 
8/4 
8/ 11 
8/ 18 
8/25 
9/ 1 
9/8 
Green weigh_t_ Moisture-free weight dry wt. when harvested to pre-
Yield per stalk I Ratio I Dry matter in crop I 
Fodder ~ I Stover I Stem I Leaves Stover Ear Grain Fodder ~~~~~ Stover I Ear I Fodder 
Gms. 
3 
17 
84 
277 
607 
1076 
1348 
1634 
1659 
1733 
1745 
171 8 
1504 
548 
485 
Gms. Gms. Gms. 
3 0.1 
17 0.5 
84 2.7 
277 7 
607 21 
1076 48 
1348 98 
24 1658 170 
122 1781 222 
309 2042 228 
464 2209 264 
483 2201 280 
499 2003 25 1 
538 1086 210 
438 923 216 
Gms. Gms. Gm.s. 
0.2 0.3 
1.0 1.5 
5.3 8.0 
15 22 
26 47 
48 96 
59 157 
59 228 4 
64 286 15 
65 293 44 
67 331 100 
72 352 135 
64 315 228 
47 257 280 
48 264 283 
Gms. Gms. 
0.3 
1.5 
8 
22 
47 
96 
157 
I 232 
6 301 
21 337 
61 43 1 
95 487 
178 543 
234 537 
236 547 
5.0 
5.3 
2.8 
2.1 
2.0 
1.6 
1.5 
1.3 
I.I 
1.3 
I.I 
1.1 
1.0 
1.0 
Pct. 
10 
9 
10 
8 
8 
9 
12 
14 
17 
17 
19 
20 
21 
47 
54 
Pct . 
17 
12 
14 
22 
28 
46 
52 
65 
Pct. 
10 
9 
10 
8 
8 
9 
12 
14 
17 
17 
20 
22 
27 
49 
59 
1 Twenty distributed plants harvested each week. 
2 Weeks after emergence. Planted May 20. 
Shell -
ing 
per-
cent-
age 
25 
40 
48 
61 
70 
78 
83 
83 
I 
W eight 
of JOO 
grains 
(moisture-
free2 
Gms. 
0.9 
2.9 
5.3 
10.0 
18.9 
23.8 
25.4 
.... 
:::, 
z 
t,, 
!ii 
> 
~ 
> 
~ 
t,, 
~ 
> .,, 
r, 
;i: 
t:;i:, 
C 
~ 
.., 
z 
s; 
a, 
TABLE 5.- Progressive weekly changes in th e green and moisture-free weights of th e corn plant growi ng under fi eld cond itions. 
(Nebraska White Prize Dent corn) I 1922
"C 
:0 
Age 
n;te I Green weight Yi eld per stalk I R atio I Dry matter in crop I Shell - g Moi sture-free weight dry ,~t. when harvested ing :0 of to pie- per-
"' "' plants harvest Stem I Leaves I Stover Ear Grain j Fodder ~\!~~: Stover j Ear Fodder c:~~- "' Stover Ear Fodder < 
"' Weeks2 Gms. Gms. Gms. Gms. G ms. Gms. Grns. Gms. Gms. Pct . Pct. Pct . t:, 
I 6/ 2 3 3 0.1 0.2 0.3 0.3 10 10 "' <
2 6/9 15 15 0.2 I.I 1.3 J.3 4.3 9 9 "" r 
3 6/ 16 81 81 2 6 8 8 6.2 10 10 0 .,, 
4 6/ 23 159 159 5 13 18 18 2.3 11 I I .,, ;;; 
5 6/ 30 499 499 30 21 51 51 2.8 10 JO z 
6 7 /7 791 791 39 39 78 78 1.5 10 10 ...; 
7 7/ 14 1240 1240 81 69 150 150 1.9 12 12 0 ,,, 
8 7/2 1 1361 3 1364 123 58 181 0.3 181 1.2 13 10 13 ...; 
9 7 / 28 1391 26 1417 14 1 61 202 2 0.4 204 1.1 15 8 15 20 :c 
"" 10 8/4 1493 143 1636 183 80 263 13 4 276 1.4 18 9 17 31 n 
II 8/ 11 1569 258 1827 205 87 292 50 28 342 1.2 19 19 19 56 0 :0 
12 8/ 18 I 167 328 1495 172 79 251 102 70 353 1.0 22 31 24 69 z 
13 8/25 759 320 1079 167 76 243 134 106 377 I.I 32 41 35 79 n :0 14 9/ 1 635 290 924 179 63 242 173 140 415 1.1 38 60 45 Bl 0 
15 9/8 432 272 703 182 60 242 171 141 413 1.0 56 63 59 
.,, 
82 
1 Twenty distrihuted p lants harvested eac h week. 
Weeks after emergence. Planted May 20. 
-
-
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substance from the stalk to the grain takes place. It is evidently as-
sociated with the loss of moisture from the kernels that accompanies 
their intake and enzymatic precipitation of carbohydrates in the trans-
loca tion process. The moisture content of ear corn at maturity varied 
annually during the three years, 1920- 1922, from 35 to 39 per cent and 
averaged 37 per cent. Corresponding kernel moistures varied from 33 
to 35 per cent and averaged 34 per cent. 
Green and dry matter (three years, T ables 3 to 7 and Fig. 3) .-The 
maximum green and moisture-free weights of stover ( entire plant 
minus the ear corn and roots) materialized three to four weeks before 
maturity, whereas the fodder (entire plant minus the roots) and ear-
corn yields increased until maturity. These changes represent trans-
loca tion of plant substance from the stalk and leaves to the ear. The 
plants had acquired 41 to 49 per cent of their mature dry weight at the 
silking stage. T he ear and shell ed corn had attained approximately 
57 per cent 'and 49 per cent, respectively, of their mature weight three 
weeks before ripe. The shelling percentage or proportion of grain to 
ear corn increased to maturity when it averaged 83 per cent on a dry 
560 
520 
480 
440 
400 
360 
j 320 
~ 
- 2 80 
I-
I 
Q 240 
w 
3: 200 
160 
120 
'--
~ 
' 
~ 
~ 
~ 
'--
'--
' 
'-
~ 
~ 
80 
40 
0 
'---
~ 
I I I 
-- Fodder / r--v 
--- -- - -- Stover I/ -- --- Stem 
-- Groin I 
' I 
,v .. 
I/ 
I .. 
I/ " -- ' / ' ... -· , 
l ,. ,, --- >< 
.--
--
I/ I I/ I 
J I / I 
1/ I I/ I 
' 
/ 
V/ I/ 
-' 
,' 
r::;::::, / L' 
-L:-:: --
----2 3 4 5 6 7 8 9 10 11 12 13 14 15 
WEEKS AFTER EMERGENCE 
FIG. Weekly changes in the mean moisture-free weights of fodder , stover, stem 
(without leaves), and grain of corn plants (White Prize variety) growing under 
favorable fi eld conditions on the Experiment Station farm. Planted May 20, 1921. 
(Compiled from data in Table 4.) 
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TABLE 6.-Progressive weekly growth changes accompanying ear development of the 
corn plant under field conditions. (Nebraska White Prize Dent corn) Three years, 
1920-1922
Weeks 1\1loisture-free weig~~p~plant Water 
har- Fodder" Stover I Ear corn I Shelled corn I Shell- in 
,1ested rng green 
before 
Actual I Rela- Rela- R ela- Rela- per- ear ripe tive Actual I Live Actual I Live Actual I Live centage corn 3 
Gms. Pct. Gms. Pct . Gms. Pct. Gms. Pct. Pct. 
Year 1920 
Ripe 427 100 196 100 231 100 196 100 85 39 
I 414 97 207 106 207 90 172 88 83 46 
2 402 94 219 112 183 79 147 75 80 52 
3 383 90 231 118 152 66 11 3 58 74 62 
4 352 82 242 123 I JO 48 78 40 71 70 
5 282 66 220 112 62 27 39 20 63 78 
6 255 60 214 109 41 18 20 10 49 83 
Year 1921 
Ripe 547 JOO 264 JOO 283 JOO 236 JOO 83 35 
I 537 98 257 97 280 99 234 99 83 48 
2 543 99 315 119 228 81 178 75 78 54 
3 487 89 352 133 135 48 95 40 70 72 
4 431 79 331 125 JOO 35 61 26 61 78 
5 337 62 293 111 44 16 21 9 48 86 
6 301 55 286 108 15 5 G 3 40 88 
Year 1922 
Ripe 413 JOO 242 100 171 JOO 141 100 82 37 
l 415 JOO 242 JOO 173 IOI 140 99 81 40 
2 377 91 243 JOO 134 78 106 75 79 59 
3 353 85 251 J04 102 60 70 50 69 69 
4 342 83 292 121 50 29 28 20 56 81 
5 276 67 263 109 13 8 4 3 31 91 
6 204 49 202 83 2 l 0.4 0.3 20 92 
Summary for three years' 
Ripe 462 100 234 JOO 228 JOO 191 100 83 37 
I 455 98 235 JOO 220 96 182 95 82 45 
2 441 95 259 111 182 80 144 75 79 55 
3 408 88 278 I 19 130 57 93 49 72 68 
4 375 81 288 123 87 38 56 29 64 76 
5 298 65 259 111 40 18 21 11 53 85 
6 253 55 234 JOO 19 8 9 5 47 88 
1 Data compiled from Tables 3, 4, and 5. 
2 Entire plant less roots. 
a The kernel-moisture contents at maturity in the three successive years were 35, 33 , and 
per cent, respectively. 
' The relative weights and shelling percentages are calculated from the three-year mea ns. 
34 
basis. The weekly increment in dry matter per plant declined from 
an average of 443 per cent at two weeks to 7 per cent by the twelfth 
week. The moisture in green ear corn gradually declined from 88 per 
cent six weeks before maturity to a mean of 37 per cent when ripe. 
The kernel and its parts (1924, Table 7 and Fig. 4).-0ne 
hundred random kernels were dissected at seven weekly intervals in 
1924 on and before the date of maturity. The procedure was to remove 
10 kernels from each of 10 ears one week after fertilization, repeating 
FIG. 4.-Weekly changes in the ear and kernel development of dent corn (White 
Prize) , 1924. 
Above: Ears harvested at weekly intervals from fifth to fifteenth week (mature) 
after seedling emergence. 
Below: Cured kernels harvested at weekly intervals (top to bottom) after fertili-
zation at age of eight weeks, until maturity at age of 15 weeks. (See Table 7 for ker-
nel weights.) 
l'ROGRESSI VE DEVELOPMENT OF THE CORN CROP 15 
TABLE 7.-Progress ive development of the corn kernel under field conditions. ' (Ne-
braska White Prize Dent corn) 1924. 
H arvested Moistu re-free weight s for I 00 kernels 
Weeks I I Entire kernel I Peri carp I E ndosperm I Embryo be!ore Date Actual \ R elative Actual I Relative Actu al Relative Actu al Relative npe 
Gms. Pct . Gms. Pct . Gms. Pct. Gms. Pct . 
Ripe 9/ 8 31.43 l 100 1.890 100 26.504 100 3.u57 100 
l 9/ 1 28.488 91 1.624 86 24.002 91 2.862 94 
2 8/ 25 24 .095 77 1.533 81 20.060 76 2.502 82 
3 8/ 18 16.194 52 1.320 70 13.256 50 1.618 53 
4 8/ 11 7.104 23 .766 41 5.878 22 .460 15 
5 8/ 4 3.916 12 .506 27 3.383 12 .027 0.89 
6 7/ 28 .734 2 .180 10 .550 2 .004 0.13 
H arvested Relative weights of kernel part s Germin ation when cured 
Weeks 
before D ate Pericarp Endosperm Em bryo Entire Perfect I Imperfect I Dead ripe kernel 
Pct. Pct . Pct. Pel. Pct . Pct . Pct. 
Ripe 9/ 8 6.0 84 .3 9.7 100 98 0 2 
l 9/ 1 5.7 84.3 10.0 100 98 0 2 
2 8/ 25 6.4 83.2 10.4 JOO 95 2 3 
3 8/ 18 8. 1 81.9 10.0 100 84 I 15 
4 8/ 11 10.8 82.7 6.5 100 83 2 15 
5 8/4 12.9 86.4 0.7 100 65 4 31 
6 7/ 28 24 .5 74.9 0.6 100 0 0 100 
1 Data based on l 00 central kernels, 10 from each of 10 ears harvested at seven successive 
weekly intervals after fertilization. 
each week thereafter until ripe. These kernels were dissected into 
their three principal parts, namely, the embr yo, endosperm, and p eri -
carp. When ripe, these three portions comprised, r espectively, 9.7 p er 
cent, 84.3 per cent, and 6 p er cent of the entire dry m a tter of the 
kernel. 
In the progressive development of the kernel, the p eriodic p ercent-
age increases in weight of the embryo and endosperm were fairly 
parallel with those of the entire kernel, except that the initial develop-
m ent of the embryo was decidedly slower and the later development 
somewh a t faster than that of the endosperm. The p ericarp enclosing 
the oth er parts gradually grew in size and weight, thus accommodating 
its increasing contents . R eceding at weekly intervals from maturity 
the resp ective relative moisture-free kernel weights were 100, 91, 77, 52, 
23, 12, and 2 per cent. Corresponding rela tive endosperm weights 
were 100, 91, 76, 50, 22, 12, and 2, while those of the embryo were 100, 
94, 82, 53, 15, 0.89, and 0.1 3 p er cent. 
Seed viability was 95 p er cent when harvested and cured as early as 
two weeks before maturity and 65 p er cent five weeks before ripe. 
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ANNUAL VARIATIONS IN CORN YIELDS AND WEATHER 
Conditions and procedure.-Continuous records are available for 
the 47 years 1902-1948 as to the yields of corn on the Experiment Sta-
tion farm at Lincoln in relation to seasonal variations in certain im-
portant climatic factors which influence crop performance. The corn 
yields are based on the standard, local, open-pollinated variety, Hogue 
Yellow Dent, until 1933 and on the similarly productive variety, Krug, 
thereafter. Although superior yielding corn h ybrids have also been 
grown since 1913, the yields reported are restricted to the two equally 
productive varieties so as to avoid variability of annual performance 
owing to change of varieties. The crop has been grown each year by 
standard production practices, and the yields have been taken from all 
available plots of the specific variety. Since 1912 the yields have been 
calculated on the basis of shelled corn with 14 per cent moisture con-
tent. Previously, air-dry yields with approximately 14 per cent mois-
ture were determined through the use of representative "shrinkage" 
samples of ear corn retained in the seed house from the time of husk-
ing in October until the following March. 
The weather records are calculated from official data of the U. S. 
Weather Bureau, taken at Lincoln, Nebraska, except that the evapora-
tion for 1911-1916 is based on comparable weighted data of the 
Agronomy Department. Most of the climatic factors are reported onl y 
for the three months of June, July, and August because corn makes 
most of its development during this period. Annual precipitation is 
reported for the 12 months of October 1 to September 30 as this in-
cludes the precipitation during the growing season and that fa lling 
since maturity of the prev ious crop, part of which becomes ava ilable 
as stored subsoil moisture. 
The annual data for 47 years are presented in Table 8 and Figure 
5. They are summarized by five-year periods in Table 9, by decades in 
Table 10, and according to yield of the corn in Table 11. 
Although the average grain yield for the 47 years has been 41 
bushels per acre, the annual yields have varied from complete fa ilures 
in 1934 and 1936 to 7 5 bushels in 1902 and 1903. Since satisfactory 
stands of corn were obtained in all years, the yield variations are at-
tributed largely to the direct and indirect effects of seasonal climatic 
differences. The indirect effects sometimes cause striking inconsisten-
cies in the apparent crop-weather relationships. For example, un-
usually low temperature in spring tends to restrict nitrate development 
within the soil, thereby counteracting other favorable conditions and 
curtailing crop yield. In some years insects, especially chinch bugs and 
grasshoppers, h ave been yield factors. The soil fertility h as been main-
tained in a fairly productive state throughout by crop rotation and 
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r TABLE8.-Comparat ive annua l corn yields' ( 14 per cent moisture) on the Agricu ltural Experiment Station farm in relation Lo the 
weather.• Lincoln, Nebr., 47 years, 1902- 1948. 
Weather factors during 3 months of growing season, June to August Precip. Ratio 
Pre- during annual Yield Year Temperature Mean Pct. of Mean Mean Evap. cipi- crop precip. grain 
rel. possible daily hourly Pre- free talion year, to 3 per 
I 
humi d- sun - solar wind cipi- water in Oct. I to months acre 
Highest 3 Mean ity shine radiation velocity talion surf. 4 July Sept. 30 evap. 
Deg. F. Deg.F. Pct . Gm.-cal. Miles In. In. In. In . Bu. 
1902 96 71 76 10.0 24.6 18.0 11.4 39.0 2.17 75 
1903 99 71 70 9.5 12.0 19.5 3.1 36.6 1.88 75 
1904 97 71 73 9.6 12.0 17 .7 5. 1 30.6 1.73 62 
1905 99 74 71 68 9.8 13.2 22.2 3.3 32.1 1.45 72 
1906 98 73 68 78 9 .6 13.2 19.5 6 .9 36.0 1.85 66 
1907 JOO 73 69 81 IO.O 14. 1 19.5 3.7 28.4 1.46 66 
1908 98 72 73 69 J0.3 22.2 20.4 8. 1 37-"1 1.83 55 
1909 103 76 71 71 9.2 9.3 2 l.3 4.9 26.7 1.25 4 1 
19 10 JO(j 71 65 n 9.4 19.2 21.9 3 .0 40.7 J.86 58 
1911 103 77 !i6 83 J0 .7 6.6 24.0 J.8 22 .6 0.94 43 
19 12 .104 74 64 74 9.8 () .3 21.3 2 .2 23.2 1.09 ,18 
1913 JO!J 79 55 83 J0 .7 4 .5 29. 1 2.0 22.2 0 .76 8 
19 14 103 77 68 69 9 .6 17. 1 19.8 4.8 43.5 2.20 53 
191 5 95 69 78 68 8.7 16.2 10.5 6.7 36. l 3.44 75 
19 16 IOI 75 66 75 552 9.4 11.1 17.7 1.3 25 .5 1.44 62 
1917 106 73 64 75 JO .I 9 .0 27.3 0.6 23.3 0.85 47 
19]8 109 78 58 68 522 9.4 5 .7 32.4 2 .5 15.4 0.48 3 
19 19 103 77 67 69 555 9.4 9.9 25.8 0.4 34.5 1.34 21 
1920 99 74 64 69 9.2 9 .6 22.8 3 .8 26 .9 1.1 8 54 
192 1 J03 77 72 6 1 8.9 12.G 23.4 4.8 27.5 I.I S 65 
1922 106 76 64 69 8.9 9 .3 26.4 6.2 21.7 0 .82 47 
1923 98 75 70 64 499 9.3 12.6 22.5 1.9 31.9 1.42 61 
1924 IOI 73 69 71 558 9.4 13.2 24.3 4.7 18.7 0.77 39 
1925 99 76 64 74 54 1 10. 1 13 .. 5 27.0 2.l 27.2 1.01 38 
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TABLE 8.-(Concluded.) 
\-V cather fa ctors during 3 months of growing season, Jun e to August. Precip. Ratio 
Pre- during annual Yield 
Temperature Mea n Pct. of Mea n Mean Evap. cipi - crop precip. grain 
Yea r rel. possible daily hourl y Pre- free tal ion year, to 3 per 
I 
humid - sun - solar wind cipi - water in Oct. I to months acre 
Highest" Mean ity shine rad iation velocity talion surf.4 July Sept. 30 evap. 
Deg. F. Deg. F. Pct. Gm.-cal. Miles In. i n. in. In. Bu. "O 
1926 105 76 61 66 544 9.7 9.0 30.9 LS 22.9 0.74 3 :,, ~ 1927 97 72 66 59 526 9.5 8.4 26.4 1.9 26. l 0.99 66 :,, 
1928 97 73 68 63 505 8.'! 13.2 23 .1 5.7 2 1.6 0 .94 38 "' V, 1a 1929 104 75 65 70 506 8.8 8.1 24.9 5.3 25.0 1.00 55 < 
1930 108 77 62 75 529 8.9 7.8 33.9 l.l 22.3 0 .66 9 "' t:, 193 1 105 77 63 74 544 9.3 10.2 3 1.5 2.0 28.9 0.92 30 
"' 1932 101 76 70 68 554 8.8 14.4 30.6 5.7 33.2 I.OS 47 <
"' 1933 101 78 6 1 72 554 8.9 12.6 30.9 5.6 26.6 0.86 38 t" 0 
1934 11 2 82 49 77 559 9.7 5.4 42.9 0.4 15.0 0.35 0 "' ii; 1935 106 78 66 77 540 9.3 9.3 28.8 3.8 25.6 0.89 7 
"' 1936 115 82 46 84 620 9.9 2.7 40.5 0.1 17.4 0.43 0 z.., 
1937 106 79 58 8 1 599 9.2 8.7 33.6 3.1 17 .9 0.53 5 0 
1938 105 78 60 75 597 9.3 9.6 29. 1 2.2 28 .3 0.97 ,1 "1 .., 
1939 Ill 77 6 1 70 578 9.0 9.6 28.2 2.8 20.0 0.71 4 ::c 
1940 110 77 62 70 556 9. 1 7.8 26. 1 2.0 19.5 0.75 18 "' 
1941 105 77 67 71 535 8.6 4.8 28.2 0.6 24.6 0.87 13 (") 0 
1942 104 76 72 70 8.7 11.2 24.3 3.3 31.6 1.30 37 :,, z 
1943 103 77 69 79 530 8.6 11.7 24.9 4 .4 22.0 0.88 56 (") 1944 102 76 67 75 534 9.1 14.l 19.5 2.2 33.5 1.72 57 :,, 
1945 100 73 70 68 521 8.5 13.2 20.4 2.7 34.8 1.71 54 0 
"' 1946 101 76 66 68 550 8.4 8.5 25.8 1.6 19.9 0.77 54 
1947 106 77 66 77 555 8.7 15.1 25.2 3.1 33.8 1.34 21 
1948 103 76 63 75 560 8. 1 9.3 23.6 2.5 30.4 1.28 73 
Average 103 76 65 72 547 9.3 11.2 25 .3 3.4 27.4 1.19 41 
1 Yi elds based on Hogue variety before 1934, and Reid therea fter. These standard local varieties proved equally productive in long-time comparative 
tests. 
2 Weather data compiled from the records of the Lincoln Station of th e U. S. Weather Bureau . 
3 Highest temperature reached during crop season, after July 10. 
-• Evaporation 1911-1916 based on Agronomy Department data taken by different equipment, weighted on Weather Bureau data in seven other years <:> 
TABLE 9.-Annual corn yields on the Agricultural Experiment Station farm in rela tion to the weather, summarized by five-year 
periods. Lincoln, Nebr., 47 years, 1902- 1948.1 
Weather factors during 3 months, June to August Pre- Precip. Ratio during annual Yield 
Years Temperature 
I 
Mean 
I 
Pct. of 
I 
Mean 
I 
Pre-
I 
Evap. cipi- crop precip. grain 
averaged Highest 
I 
rel. possible hourly cipi- free tation year , to 3 per 
after Mean humid- sun - wind water in Oct. I to months acre 
July 10 ity shine velocity tation surf. July Sept. 30 evap .2 
Deg.F. Deg.F. Pct. Miles In . In. In. In . Bu. 
1902-06 98 72 72 9.7 15.0 19.4 6.0 34.9 1.82 70 
1907-11 102 74 67 75 9.9 14.3 21.4 4.3 31.2 1.47 53 
1912- 16 102 75 66 74 9.6 11.6 19.7 3.4 30.l J.79 49 
1917-2 1 104 76 65 68 9.4 9.4 26.3 2.4 25 .5 1.01 38 
1922-26 103 75 66 69 9.5 11.5 26.2 3.3 24.5 0.95 38 
1927-31 102 75 65 68 9.0 9.5 28.0 3.2 24.8 0.90 40 
1932-36 107 79 58 76 9.3 8.9 34.7 3.1 23.6 0.72 18 
1937-4 1 107 78 62 73 9.0 8.1 29.0 2.1 22.1 0.77 9 
1942-46 102 76 69 72 8.7 11.7 23.0 2.8 28.4 1.28 52 
1947-48 104 77 64 76 8.4 12.2 24.4 2.8 32.1 1.31 47 
1 Compiled from data in Table 8. 
2 Average of ratios. 
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TABLE 10.-Annual corn yields on the Agricultural Experiment Station farm in relation to the weather, summarized by decades. 
Lincoln, Nebr., 47 years, 1902- 1948.1 
\Vealher factors during 3 months, June to August Pre- Precip. Ratio 
I I I I I 
cipi- durjng annual Yield Years Temperature Mean Pct. of Mean Pre- Evap. crop precip. gra in 
averaged H ighest 
I 
rel. possible hourly cipi- free tat ion year, to 3 per 
after Mean humid- sun- wind talion water in Oct. I to months acre July 10 ity shine velocity surf. July Sept. 30 evap,!! 
Deg. F. Deg. F. Pct. Miles In . In. In. In. Bu. 
1902- 11 100 73 69 9.8 14.6 20.4 5.l 33.0 l.64 61 
1912-2 1 103 75 66 71 9.5 10.5 23.0 2.9 27.8 l.40 44 
1922-31 102 75 65 69 9.2 10.5 27 .l 3.3 24.6 0.93 39 
1932-41 107 78 60 75 9.2 8.5 31.9 2.6 22.8 0.74 l4 
1942-48 103 76 68 73 8.6 11.9 23.4 2.8 28.3 l.29 50 
1 Compiled from data in Table 8. 
2 Average of ratios. 
TABLE I !.-Annual corn yields on the Agricu ltural Experiment Station farm in relation to the weather, summarized on th e basis of 
the annual corn yields. Lincoln, Nebr., 47 years, 1902-1948.1 
Yield grain \.Yea r.her factors during 3 months, June to August Pre- Precip. R atio per acre Temperature 
I I I I 
cipi- during annual Years Mean Mean Pre- Evap. crop precip . 
aver-
I 
Highest I rel. hourly cipi- free 
tation year to 3 
aged R ange Mean after Mea n humid - wind talion water in Oct. I to months July 10 ity velocity surf. July Sept. 30 evap. 2 
No. Bu. Bu. Deg. F. Deg.F. Pct. Miles In. In . In. In . 
12 0-20 6.2 108 78.3 58.8 9.4 7.1 31.5 1.9 20.9 0.68 
8 21-40 32 .8 102 75.9 66.3 9.1 12.4 26.4 3.4 27 .9 l.06 
15 41-60 51.3 102 75.l 66.4 9.3 12.1 23.4 3.8 29.0 1.28 
12 61-75 68.2 99 73.1 70.2 9.4 13.3 20.0 4.4 31.7 l.69 
1 Compiled from data in Table 8, 
2 Average of ratios, 
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occasional manuring. The yield in 1948 was within two bushels of the 
maximum. 
Combinations of high temperature, low rainfall, low relative 
humidity, high wind velocity, and high evaporation rate are conducive 
to low yields. When the a tmospheric demand for evaporation or 
transpiration from the plant is excessive in proportion to the soil-mois-
ture supply, the crop suffers and yields are curtailed. The ratio of 
the annual precipitation to evaporation from a free-water surface 
during the crop season is regarded as fairly expressive of the favor-
ableness of moisture conditions. The higher the ratio, the more 
favorable the condition. 
Yield-weather data summarized for various periods and yield levels. 
Not only were there decided seasonal variations but there also was a 
striking progressive trend for the seasons to become less favorable 
throughout the first 40-year period with a distinct uplift since 1941 as 
summarized in Table 10. In the four successive decades starting with 
1902 and the seven-year period thereafter, the respective growing-sea-
son mean temperatures were 73° , 75°, 75° , 78°, and 76° F.; annual 
precipitation 33, 27.8, 24.6, 22.8, and 28.3 inches; relative humidity 69, 
66, 65, 60, and 68 per cent; evaporation from a free-water surface 20.4, 
23, 27.1, 31.9, and 23.4 inches; ratio of annual precipitation to total 
free-water evaporation during June, July, and August 1.64, 1.40, 0.93, 
0.74, and 1.29; while corresponding grain yields were 61, 44, 39, 14, and 
50 bushels per acre. It is well known that the time of rainfall and the 
character of the rains are both highly influential. The seasons did not 
differ greatly as to mean wind velocity. 
When the 47 years are arranged in four groups according to grain 
yield at 20-bushel intervals (Table 11 ), 12 years averaged 6.2 bushels 
per acre, 8 years 32.8 bushels, 15 years 51.3 bushels, and 12 years 68.2 
bushels. Corresponding amounts of annual precipitation were 20.9, 
27.9, 29, and 31.7 inches; mean seasonal temperature 78.3 °, 75.9°, 75.1 °, 
and 73.1 ° F.; and mean relative humidity 58.8, 66.3, 66.4, and 70.2 per 
cent. The ratios of annual precipitation to seasonal evaporation were 
0.68, 1.06, 1.28, and 1.69. 
Correlation of grain yield and various weather factors.-The cor-
relation coefficients between yield of grain per acre and various 
weather factors are presented in Table 12. The highest correlation, a 
negative 0.792, is with free-water evaporation during a three-month 
period of the growing season. The second highest, -0.753, is with mean 
seasonal temperature, the third, -0.736, is with mean July and August 
temperature and the fourth, 0.700, is with seasonal relative atmos-
pheric humidity. The ratio of annual precipitation to seasonal evapor-
ation gave a higher correlation (0.686) with yield than did precipita-
tion alone, but proved somewhat lower than with seasonal evaporation. 
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TABLE 12.-Regression of annual corn yields (bushels per acre, 14 per cent moisture) 
on various weather factors, and correlation between these factors and yield of 
grain during 47 years at the Agricultural Experiment Station farm , Lincoln, 
Nebraska, 1902-1948.1 
\,Veathe::r factor and unit of measurement 
Mean seasonal temperature; June, July, August (Deg. F.) . 
Mean temperature for July and August (Deg. F.) .. 
Annual precipitation; Oct. 1 to Sept. 30 (Inches) .. 
Mean seasonal" precipitation; June, July, August (Inches) 
July precipitation (Inches) .. 
Mean seasonal evaporation rate (Inches) . 
Ratio annual precip . to seasonal evap. (Unit value=I0 Pct.) 
Mean seasonal relative humidity; June, July, Aug. (Pct.) 
Mean seasonal solar radiation; 28 yrs. (Gm.-cal. per day) .. 
Mean seasonal pct. of possible sunshine; 28 years (Pct.). 
Mean seasonal pct. of possible sunshine; 44 years (Pct.). 
Mean seasonal wind velocity (Miles per hour) . 
R egression 
coefficient2 
-6.747 
-{i.074 
2.081 
3.323 
5.148 
-3.237 
2.940 
2.729 
-0.420 
-1.528 
-1.288 
-2.759 
1 Data calcu lated from Table 8. The mean yield was 41 bushels per acre. 
Correlation 
coefficient 
-0.753"* 
-0.736"* 
0.593"" 
0.585"" 
0.475"* 
-0.792"* 
0.686"" 
0.700"" 
- 0.484*" 
- 0.349 
-0.311" 
-0.067 
2 Denotes average change in yield of grain (bu. ) per unit increase in weather factor. 
3 Seasonal refers to the three months of growing season (June, July, and August) . 
• Statistically significant a t the 5 per cent level. 
"'* Statisticall y significant at the I per cent level 
Highly significant positive correlations were found between yield 
and seasonal rainfall, annual rainfall, and July rainfall. The negative 
correlation with seasonal solar radiation was highly significant and 
somewhat greater than for the percentage of possible sunshine. There 
was no significant correlation with wind velocity. Although corn is 
regarded as a hot weather crop, the grain yields have averaged dis-
tinctly higher in the cool seasons, probably because of the associated 
greater and more effective rainfall. 
Regression of grain yield on various weather factors.-It is of in-
terest to observe the trend or ex tent of change in grain yield that ac-
companies each unit of change in the various weather factors. Such 
regression coefficients, together with the corresponding correlation 
coefficients, are reported in Table 12. It is understood that the change 
in yield is not due solely to the weather factor under consideration, 
but rather to the complex of weather changes that are naturally as-
sociated with it. A number of the most striking regressions may be 
cited as follows: For each rise of a degree Fahrenheit in mean seasonal 
temperature during June, July, and August, there was a 6.74-bushel 
decrease in yield per acre. In comparison, the decrease was 6.07 bushels 
for each degree Fahrenheit rise in mean temperature for the two 
months, July and August. One-inch increases in July, seasonal, and 
annual rainfall resulted in respective yield increases of 5.15, 3.32, and 
2.08 bushels per acre. For each additional inch of evaporation from a 
free-water surface during the three-month growing season, there was 
a 3.24-bushel reduction in grain yield. 
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Increasing the ratio of the annual ( crop year) precipitation to the 
seasonal evaporation by 10 p er cent r esulted in an increase of 2.94 
bush els per acre. An increase of 1 p er cent in mean seasonal relative 
humidity was accompanied by an increased yield of 2.7 3 bushels. 
Seasonal increases in p ercentage of possible sunshine by 1 p er cent, 
and in mean daily solar radiation by 1 gram-calorie r educed the grain 
yields by 1.53 and 0.42 bushels, r espectively. 
THE FROST HAZARD IN AUTUMN 
Seasonal variations in length of fruiting period.-The corn crop is 
most subject to in jury by early killing frost in years of la te m a turity 
r esulting from la te planting or relatively low mean seasonal tempera-
ture. As an average for the p eriod 1921 to 1948, omitt ing the drouth 
years 1934-1938, corn of the standard 120-day type planted May 18 
on the Experiment Station farm reached the silking stage (70 per cent 
in silk) on July 29 and matured (34 per cent kernel moisture) on 
September 16. This is one month before the average date of the first 
killing frost, October 17. The range of maturity date in different years 
h as been September 8 in 1921 to October 2 in 1930. Corresponding 
silking dates were July 24 and August 5. T his r epresents seasonal 
variations of 45 to 57 days in length of fruiting period, i.e., fertilization 
to ma turity, with a mean of approximately 50 days. It compares with 
70 days from planting to silking and 120 days from planting to ma-
turity. 
The average time of ripening in relation to time of planting during 
a six-year period at Lin coln was as follows: Corn planted on April 25, 
May 10, May 25, and June 10 each year ripened, respectively, on Sep-
tember 11 , September 14, September 18, and September 23 . It is under-
stood that either earlier or later maturing types are grown elsewh ere in 
the State according to well known regional climatic differen ces, but 
these data illustrate the principles involved. 
Time of first killing frost in relation to mean seasonal temperature. 
A summarization of v\Teather Bureau data taken at Lincoln during 
the 47 years, 1902-1948, discloses that there is little r elation between 
the mean seasonal temperature (June to August) and the date of the 
first killing frost in autumn. There is very little tendency for such 
frosts to occur earlier in rela tively cool than in warm growing seasons. 
Early occurrence in a relatively cool season is more likely to be harm-
ful, however, because the crop is slower in its development. The 
extreme range in m ean seasonal temperature (June to August) during 
these 47 years was 69 °F. in 191 5 to 82°F. in 1934 and 1936. 
In only two of the 47 years (Table 13) did a killing frost occur as 
early as September 20, and in only seven years by October 1. In 15 years 
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TABLE 13-Rela tion of the da te of the first killing frost in fall to the mean seasonal 
temperature d uring the period of June, July, and August at Lincoln, Nebr., 47 
years, 1902-1948.1 
·1 
Mean 
Time of seasonal 
first killing No. years Av. date first temperature 
frost averaged killing frost (Av. June 
to August) 
Before Sept. 21 2 Sept. 16 75 
Between Sept. 21-30 5 Sept. 29 75 
Oct. 1-10 8 Oct. 8 74 
Oct. 11-20 13 Oct. 15 76 
Oct. 21- 30 10 Oct. 25 77 
After Oct. 30 9 Nov. 5 75 
Weighted average Oct. 172 76 
1 Data compiled from records of the Lincoln Station of the U . S. Weather Bureau, for the 
same years as in volved in Tables 8 to 12. 
2 The official date of the first killing frost averaged for a longer period of years is October 15. 
the first killing frost was on or before October 10 and in 32 years it 
fell after that date. 
As judged by the data in Tables 6 and 7, a killing frost that is 
sufficiently severe to stop further physiologic activity when the grain 
is in the glazing stage, one week before ripe, may reduce the grain 
yield an average of about 6 per cent. A corresponding reduction at 
the denting stage, two weeks before ripe, might approach 24 per cent. 
Partial killing of leaves by light frost may h ave intermediate effects. 
From various experiments it has been noted that for any given 
hybrid or variety the time of maturity tends to be accelerated by: (1) 
early planting, (2) relatively high mean seasonal temperatures, (3) 
favorable soil-moisture supply, and (4) adequate phosphorus content of 
the soil. L ikewise, retarding factors are ( 1) delayed planting, (2) re-
la tively low seasonal temperature, (3) slight but not lethal soil-moisture 
deficiency, and (4) excess of soil nitrates. 
That seasons of late maturity often are both cold and wet is not 
evidence that favorable moisture is conducive to late maturi ty. In such 
years the delaying effect of low temperature outweighs the hastening 
effect of favorable moisture. Light frost does not "assist in bringing the 
crop to earlier maturity." However, the frost may help dry the crop 
by loosening the husks. 
YIELD AND FEED CONSTITUENTS OF DROUTH-STRICKEN 
AND IRRIGATED CORN AT SUCCESSIVE 
ST AGES OF GROWTH 
An unusually extended drouth period prevailed at Lincoln from 
1934 to 1941 inclusive. During these eight years R eid corn on the Ex-
periment Station farm at Lincoln averaged only 6.4 bushels of grain 
per acre compared with a 47-year average of 41 bushels. The vegetative 
development was correspondingly low and the en tire fodder yields 
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averaged only about one-third normal. There has been considerable 
speculation as to the effect of such drouth upon the nutritive value of 
the crop as livestock feed. Data bearing on this question were obtained 
in 1939 by determining the comparative yields and fodder analyses of 
a standard variety when grown on dry land and when grown in the 
same field with 3 inches of supplementary irrigation water applied on 
July 20 and again on August 10. Harvests were made under each con-
dition at weekly intervals from August 1 to August 22. At the close 
of this period, two weeks before the irrigated corn was ripe, the dry-
land crop appeared to have completed its stunted development. One 
additional harvest of the irrigated crop was taken on September 27, 
three weeks after ripe. 
Yield.- At the time of the first harvest on August 1 (Table 14), 
which was one week after the irrigated corn was in silk, the dry-land 
crop had all of the appearance of severe drouth injury. The leaves 
were firing and lacked turgor at mid-day and ear shoots had failed to 
appear, although all plants were in tassel. Total fodder yield calcu-
lated on a 14 per cent moisture basis was 2.08 tons per acre compared 
with 2.92 tons for the corresponding irrigated crop. 
TABLE 14.-Comparative forage and grain yields of corn (Brady variety) at several 
stages of maturity when grown on irrigated versus nonirr igated land in the severe 
drouth year of 1939.1 
Irrigation2 
6 
0 
6 
0 
6 
0 
6 
0 . 
6 
In. 
Moisture 
in 
fodder Fodder 
Yield per acre 
(14 % moisture) 
Stover3 \ 
Pct. Tons Tons 
Harvested one week after silking, Aug. I 
82 2.92 
74 2.08 
Harvested two weeks after silking, Aug. 8 
78 3.85 3.33 
76 2.22 
H arvested three weeks after silking, Aug. 15 
77 4.40 3.57 
75 2.30 
Harvested four weeks after silking, Aug. 22 
76 5.59 4.11 
75 2.11 
H arvested three weeks after ripe, Sept. 27 
36 5.72 3.69 
1 Crop p lanted May 15; irrigated crop in silk July 25; mature Sept. 6. 
Grain 
Bu. 
18.6 
0 
29.7 
0 
52.9 
0 
72.4 
2 Three inches water applied July 20 and again Aug . IO to the irrigated plots. 
3 To be strictly comparative, the cobs a re included with the stover and fodder in both Tables 
14 and 15. 
During the three succeeding weeks the dry-land crop continued to 
deteriorate and made little further development. On August 22 it 
reached the stage at which a farmer would decide to cut it for silage 
or fodder. At that time its earless fodder yield was only 2.11 tons com-
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pared with 5.59 tons (14 per cent moisture) containing 52.9 bushels of 
grain under irrigation. 
The final mature fodder yield of the irrigated crop ( 14 per cent 
moisture basis) on September 6 was 5.72 tons containing 72.4 bushels 
of grain per acre which compared with the final dry-land yield, on 
August 22, of 2.11 tons of fodder which contained no grain. In view 
of experience elsewh ere it is considered that two additional, well dis-
tributed, 3-inch irrigations would have raised the yield to about 11 5 
bushels per acre on this fertile soil. 
Composition.-The feed constituents of both the irrigated and 
nonirrigated crops were determined (Table 15) for each of the four 
August harvest dates and also for the September 27 harvest of irrigated 
corn. 
TABLE 15.-Grain and forage yields and feed constituents of corn (Brady variety) 
grown on irrigated versus nonirrigated land in the severe drouth year of 1939.1 
Date 
I 
Part I Yield per I Feed constituents (moisture-free basis) of of acre (14 % Mineral 
I I 
I Nitrogen- I Crude harvest crop!? moisture) Fat Protein free 
matter extract fiber 
Tons Pct . Pct. Pct. Pct. Pct. 
Irrigated crop 
Aug. l Fodder 2.92 7.6 1.1 9.7 51.4 25.0 
Aug. 8 Grain .52 1.9 3.4 13.3 78.2 3.2 
Stover 3.33 8. 1 1.0 8.9 55.4 26.6 
Fodder 3.85 7.3 1.3 9.5 58.5 23.4 
Aug. 15 Grain .83 1.8 3.6 12.5 79.6 2.5 
Stover 3.57 7.5 1.0 7.5 56.8 27.2 
Fodder 4.40 6.4 1.5 8.4 6 1.2 22.5 
Aug. 22 Grain 1.48 1.9 4.3 12.5 78.5 2.8 
Stover 4.11 8.1 I.I 7.7 55 .2 27.9 
Fodder 5.59 6.5 1.9 9.0 61.3 21.3 
Sept. 27 Grain 2.03 1.6 4.3 10.8 80.6 1.9 
Stover 3.69 8.0 0.7 6.1 52.8 32.4 
Fodder 5.72 5.7 2.0 8.0 62.7 21.6 
Non irriga ted crop 3 
Aug. 1 Fodder 2.08 9.8 1.1 13.0 47 .2 28.9 
Aug. 8 Fodder 2.22 9.0 1.2 11.5 52.6 25.7 
Aug. 15 Fodder 2.30 7.9 0.8 11.6 52.0 27.7 
Aug. 22 Fodder 2.11 8.9 0.7 11.2 51.1 28.1 
1 Same crop as reported in Table 14. Seed planted May 15; irrigated crop in silk July 25; 
mature Sept. 6. The chemical analyses were made under the direction of C. W. Ackerson, Station 
Chemist. 
2 See Table 14, footnote 3. 
3 No grain produced on nonirrigated land because of drouth. 
The comparisons between the dry-land and irrigated crop can be 
made only for the fodder because the former failed to produce grain. 
Since the irrigated corn did yield a good crop of grain, the composition 
of its grain, stover, and fodder is given separately for three immature 
harvests and also for the well matured crop three weeks after maturity. 
The dry-land fodder was higher at all growth stages in percentage of 
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mineral matter, protein, and crude fiber, but it was uniformly lower 
after early stages of grain development in percentage of fat and nitro-
gen-free extract. The greater percentages of crude fiber and lower 
nitrogen-free extract are especially conspicuous. 
In the grain produced under irrigation there was little progressive 
change in percentage of minerals and nitrogen-free extract whereas 
there were significant decreases in protein and crude fiber and in-
creases in fat content. 
The more conspicuous changes occurring in the stover as a result 
of translocation to the ears, were decreases in percen tage of protein 
and nitrogen-free extract, and increases in crude fiber. As judged by 
feed constituents, the corn stover had slightly higher nutritive value 
when harves ted two weeks before maturity but there was little change 
in the fodder during the last two weeks. 
Where grain production is the chief objective of growing the corn 
crop there are insufficient gains in any feed constituents from immature 
harvesting to justify harvest before the crop is fully ripe. If the ob-
jective is the production of a maximum yield of feed constituents per 
acre in the form of silage or cured fodder, it would appear optional to 
harves t at a slightly imm ature stage. Considering also the progressive 
development data reported in Tables 2 to 7, the crop should be per-
mitted to approach within at least a week of maturity in order to avoid 
material loss of fodder yield. The kernels are then in the glazing stage 
and contain about 43 per cent moisture. Based on growth studies, corn 
may be regarded as mature when translocation from the stalk to the 
grain is completed and the moisture contents of the ears and grain 
approach 38 and 34 per cent, respectively. 
Comparing the earless fodder of the drouth-stricken crop with the 
mature stover of the irriga ted crop, the former was slightly higher in 
mineral matter, equal in fat, lower in nitrogen-free extract and crude 
fiber, and distinctly higher in protein. Silage made from the stover 
of the irrigated corn in comparison with that made from its fodder 
would be distinctly higher in mineral matter and crude fiber, and 
lower in fat, protein, and nitrogen-free extract. 
Minimum soil-moisture depletion by corn.-On August 16, when 
the dry-land corn of this 1939 experiment had virtually ceased de-
velopment because of the severe drouth, soil-moisture determinations 
were made for comparison with the irrigated portion of the field. For 
the first, second, third, fourth, fifth and sixth feet of soil, the dry-land 
soil moisture percentages were 16.4, 16.5, 17, 17.9, 21.5, and 23.8, where-
as on the irrigated land they were 20.9, 22.3, 21.5, 22.8, 22.2, and 24.8. 
These dry-land data confirm other observations that 16 per cent is 
about the limit to which corn plants are able to extract soil moisture 
under conditions of drouth in this soil whose h ygroscopic moisture 
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coefficient is 11.4, 15.8, 14.3, 13.6, 12.7, and 12.5 per cent, respectively 
in the first successive 6 fee t, averaging 13.4 per cent. 
How drouth affects the growth of corn.-The manner in which corn 
plants respond to drouth depends upon the stage of growth when the 
moisture defici ency occurs. Severe early drouth results in stunted size 
and delayed silking in relation to time of tasseling (Fig. I). Many of 
the plants may fail to silk, and the tassels may be partially or com-
pletely sterile, resulting in partially or completely barren plants. The 
leaves may wilt and some of them die. Although a plant's roots nor-
mally extend over an area 8 feet in diameter and to a depth of 6 fee t 
when full grown, the soil moisture may be insufficient to provide an 
adequate supply. 
In the event of a later drouth following normal growth and favor-
able fertilization of the ear shoots, the ears may gradually shorten by 
drying back from the tips. If the leaves fire and wilt, the plants be-
come undernourished and the kernels remain small and may b e chaffy. 
FEED CONSTITUENTS OF GRAIN AT SUCCESSIVE 
WEEKLY INTERVALS OF GROWTH 
Accompanying the weekly increments in the grain weight of the 
growing corn crop from the time of fertilization to maturity in the 
normal crop year 1921, there was a gradual r eduction (Table 16) in the 
p ercentages of mineral matter, protein, and crude fiber content in the 
grain. On the other h and, the percentages of fat and nitrogen-free 
extract increased m aterially during this development. The ch anges in 
feed constituents accompanying translocation were very slight in the 
last week before maturity. It would not be practical to h arvest the 
grain of corn a t any immature stage to take advantage of the higher 
protein and mineral contents as these are accompanied by great yield 
TABLE 16.-Yield and feed constituents of moisture-free shelled corn per plant (White 
Prize variety) a t various stages of maturity in 1921 
W eeks Yield Feed constituents of grain har- shelled 
vested corn Mineral N itrogen- Crude before per Fat P rotein free 
ripe plant matter extract2 fiber 
Gms. Pct. Pct. Pct. Pct . P ct. 
Ripe 236 1.17 4.77 10.3 81.84 2.22 
I 234 1.27 4.61 10.4 81.24 2.48 
2 178 1.29 3.72 11.4 80.77 2.82 
3 95 1.48 2.98 13.5 78.58 3.46 
4 61 1.57 2.13 14.5 77 .99 3.81 
5 21 2.45 1.86 15.8 73.70 6.19 
6 6 3.08 1.99 16.9 69.93 8.10 
1 These data a re for the same crop h a rvested a t weekly intervals in the progressive development 
studies in 1921 and reported in Tables 4 and 6 . The fodder analyses were made under the 
direction of C. W. Ackerson, Station Chemist. 
2 Chiefly starch, water-soluble polysacharides, and sugar. 
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deficiency. The yields of shelled grain in grams per stalk when ripe 
and at six weekly intervals prior thereto were 236, 234, 178, 95, 61, 21, 
and 6. The grain used in these standard fodder analyses is the same as 
that reported in Table 4 for progressive maturity stages. The crop had 
developed normally under favorable conditions. Fifteen weeks were 
required from emergence to maturity although there was virtually no 
gain in grain yield during the last week. The progressive changes in 
composition gave the same general indications as those reported in 
Table 15 for dry-land vs. irrigated corn. 
MOISTURE CONTENT OF EAR CORN, GRAIN, AND COBS 
IN RELATION TO MATURITY 
After fertilization of the ear shoot, the ears are often described as 
being in certain stages of development up to the time of maturity. An 
a ttempt was made in 1925 to arbitrarily describe these successive stages 
for a standard variety, Nebraska W hite Prize, and to determine the 
moisture content of the ear corn, cob, and grain at each stage. The 
descriptions follow: 
Milk stage: Kernels very high in moisture content with the endo-
sperm having a consistency of milk; kernels not fully grown. 
Early roasting ear: Kernels almost full y grown, the endosperm 
having a consistency of cream. 
Late roasting ear: Kernels approaching denting stage and endo-
sperm thickening to a soft dough. 
Denting stage: Kernels have begun to dent but have not become 
glazed or h ard. Still contain much free moisture. 
Glazing stage: Kernels are glazed and becoming hard. No free 
moisture can be squeezed from kernels which are still soft enough to be 
easily dented with the thumb n ail. 
Ripe: Kernels solid and too hard to be easily dented with the 
thumb nail. Translocation from stalk to grain has been completed. 
Twenty or more ears were harvested at each stage of development 
whenever the majority of the ears in the field appeared to have reached 
that condition. T he moisture contents of the six groups are reported 
in Table 17. Starting at a moisture content above 80 per cent with the 
grain in the milk stage, the cob contained less moisture than the grain 
up to and including the la te roasting ear stage. Thereafter, in the 
denting, glazing, and ripe stages, the grain contained less moisture 
than the cob and lost moisture much more rapidly. T he change in 
moisture content of the cob from the late roasting ear to ripe stage 
was a drop from 65 to 53 per cent, whereas for the grain the correspond-
ing drop was from 66 to 34 per cent. For the ear corn, this change 
was from 66 to 38 per cent moisture. In view of this variation in 
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TABLE 17.-The moisture content of ear corn, cobs, and shelled grain at various stages
of maturity (Nebraska White Prize). 1925. 
Stage of Days No. of Moisture content after 
ear silk- ears Ear development ing in group corn Cobs Grain 
Pct. Pct . Pct. 
Milk stage 17 24 84 81 87 
Early roasting ear 24 20 74 67 75 
Late roasting ear 30 28 66 65 66 
Denting stage 37 30 57 62 56 
Glazing, stage 43 25 47 61 43 
Ripe 50 22 38 53 34 
moisture content of the grain and cob, it is readily apparent that there 
may be associated errors in the shelling p ercentages of ear corn if 
determined before cob and grain have attained an air-dry condition. 
CURING RATE AND VIABILITY OF CORN STANDING 
IN FIELD THROUGHOUT THE FALL AND WINTER 
When corn first ripens in the fall , the moisture content of the ears 
is far too high (38 per cent) to p ermit safe storage in the crib. The 
corresponding moisture contents of the grain and cobs of such ear corn 
are approximately 34 and 54 per cent. Therefore it becomes of interest 
to observe the rate of moisture loss from these respective parts of the 
crop while left standing to cure in the field. Such information is given 
for 1923 and 1924 in Tables 18 and 19, as averages for two standard 
varieties planted at five or six dates in the spring, ranging from early 
to late. Twenty-five randomly distributed ears were harvested from 
each varie ty and each planting date at severa l successive intervals 
through the fall and winter. This plan provided corn differing widely 
in moisture content at the initial harvest, and especially in 1924 when 
the first h arvest was made before any of the crop was ripe. 
The drying rates of the grain of unhusked corn may be observed 
most r eadily b y reference to the tables and Figure 6. However, to 
mention a few specific 1923 results: Grain containing 27 per cent 
moisture on October 20 declined to 17 per cent b y November 23 when 
left unhusked in the field, whereas grain with 37 p er cent moisture on 
October 20 did not reach 18 per cent until February 15. Grain contain-
ing, respectively, 25, 27, 37, and 39 per cent moisture when picked on 
October 20 germinated 94, 93, 91, and 90 per cent. Corresponding 
grain left standing in the fi eld until February 15 germinated 79, 69, 50, 
and 44 per cent. The greater r eduction in viability of the grain with 
the higher moisture content was due primarily to greater freezing in-
jury under the natural field exposure to low temperatures. 
The moisture percentage was about equal in grain and cob at the 
roasting ea r stage, but decreased far more rapidly in the grain 
TABLE 18.-Comparative moisture content and germination at successive harvests of 
corn planted at various dates. Average of two varieties, Hogue and Nebraska 
White Prize. 1923 crop.1 
Crop harvested 
Planted October 
20 
October I November I November I December 
31 13 23 6 
May 8 
May 16 
May 25 
June 6 
June 14 
May 8 
May 16 
May 25 
June 6 
June 14 
May 8 
May 16 
May 25 
June 6 
June 14 
May 8 
May 16 
May 25 
June 6 
June 14 
30 
33 
33 
42 
44 
25 
27 
27 
37 
39 
47 
50 
50 
56 
59 
94 
92 
95 
91 
90 
Moisture in ear corn (Pct.) 
25 20· 19 18 
26 22 18 18 
30 23 19 19 
36 32 27 25 
40 33 27 25 
Moisture in grain (Pct.) 
22 17 18 
23 19 17 
25 20 17 
32 27 23 
35 29 23 
Moisture in cob (Pct.) 
39 30 23 
40 33 26 
44 35 27 
53 46 37 
57 46 37 
Germination of Grain (Pct.) 
17 
17 
18 
22 
21 
20 
21 
23 
35 
35 
89 87 89 86 
89 86 85 91 
84 85 87 84 
79 88 68 64 
83 81 68 62 
18 16 
19 16 
19 I 7 
25 19 
23 20 
18 
18 
· 19 
22 
20 
20 
23 
22 
30 
28 
84 
86 
87 
64 
50 
15 
15 
16 
18 
19 
19 
20 
20 
22 
22 
79 
75 
62 
50 
44 
Minimum temperature and hours below freezing prior to harvest 
Min. temp. 31 22 22 22 18 18 - 19 
Hrs. below 
32 ° F. 3 66 99 115 262 352 1177 
1 The respective tasseling dates for the successive plantings were July 24, 26, 29, Aug. 11, and 
Aug. 14. Corresponding maturity dates were Sept. 16, 21, 24, Oct. 4, and Oct. 8. 
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FIG. 6.-Mean drying rates of ear corn, shelled grain, and cobs of two standard var-
ieties planted at a medium date (May 17) and left standing unhusked in the 
field throughout £all and early winter, 1924. (Compiled from data in Table 19.) 
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through exchange for solutes in the physiological process of transloca-
tion from the stem. After maturity, the moisture loss was relatively 
more rapid from the cobs. In 1923, grain containing 27 per cent 
moisture on October 20 contained 17 per cent on November 23. In the 
following year, starting a month earlier in the fall , an initial moisture 
of 36 per cent on September 20 declined to 15 per cent by November 1. 
These represent respective drying rates of 0.3 per cent and 0.6 p er cent 
per day for the two years. 
The ease with which mature ear corn is sh elled while curing in the 
field increases with loss of moisture. When left standing unhusked after 
the kernels have become air-dry (14-16 per cent moisture) it shells 
TABLE 19.-Comparative moisture content and germination at successive harvests of 
corn planted at various dates. Average of two varieties, Hogue and Nebraska 
White Prize. 1924 crop.1 
D ate Date harvested 
planted Sept. Sept. Sept. Oct. Oct. Nov. Nov. Dec. 
IO 20 30 IO 20 I 15 15 
(I ) (2) (3) (4) (5) (6) (7) (8) (9) 
Moisture in ear corn (Pct.) 
Apr. 25 48 43 34 25 19 16 15 15 
May 5 55 45 36 28 22 16 15 15 
May 17 55 48 38 31 22 16 17 17 
May 26 60 52 45 33 26 17 18 18 
June 5 69 63 55 47 33 24 25 21 
June 16 83 79 72 64 50 40 32 30 
Moisture in grain (Pct.) 
Apr. 25 44 36 29 22 18 15 15 15 
May 5 53 42 31 24 20 15 15 15 
May 17 53 44 34 26 20 15 16 16 
May 26 56 48 40 29 23 16 17 17 
June 5 67 60 51 40 27 21 21 20 
June 16 84 74 66 53 40 32 28 27 
Moisture in cobs (Pct.) 
Apr. 25 58 57 50 35 24 20 17 17 
May 5 65 61 51 44 32 22 17 16 
May 17 65 62 52 45 31 22 20 19 
May 26 67 65 61 52 40 25 21 21 
June 5 73 70 67 64 48 36 33 25 
June 16 82 82 77 72 64 57 40 34 
Germination (Pct.) 
Apr. 25 98 99 100 99 96 99 100 96 
May 5 98 100 99 100 99 98 100 97 
May 17 98 99 99 99 99 99 99 99 
May 26 98 98 99 99 99 99 99 95 
June 5 94 97 94 97 96 93 91 86 
June 16 87 87 79 82 89 87 54 49 
Minimum temperature and hours below freezing prior to harves t 
Min. temp. 48 46 34 34 -34 34 20 10 
Hours below 
32° F. 0 0 0 0 0 0 64 365 
1 The respective maturity dates for the s·uccessive plantings were Sept. 21, 25, Oct. 3, 5, 
and Nov. 3. 
13, 
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more and more easily. This is attributed to the continued drying of 
the cobs until they also become air-dry. Considering a kernel moisture 
content of 17 to 20 per cent as optimum for mechanical picking and 
crib-storage, early-planted corn (May 8) was read y for harvest on 
November 13 in 1923, whereas late-planted corn (June 6) was no t 
sufficiently cured until February 15. Likewise, in 1924 corn planted 
on May 5 was ready for picking on October 20, whereas tha t planted 
on June 5 was not sufficiently cured for picking until after December 
15. The maximum moisture content of ear corn for safe cribbing in 
quantity during the normal harvest season is abou t 22 per cent. T his 
corresponds with 20 per cent kernel moisture. 
EFFECT OF HUSKS ON CURING RATE OF CORN 
Although the husks of corn standing in the field protect the grain 
against injury to its viability by light freezing temperatures in the 
fall, they also retard the drying ra te of the grain after maturity. T his 
effect was studied in 192·1 in connection with corn planted a t six 
different da tes in spring. On O ctober 1 the husks were stripped back 
on the ears of 50 random plants of each planting date. H alf of them 
together with a like num ber of unstripped ears were h arvested on 
O ctober 20 and corresponding lots on November 1. T he moisture per-
TABLE 20.-R ela tive curing rates of stripped 1 and unstripped ears left hanging on 
corn sta lks in field. Average for two local varieties, H ogue Yellow Dent and Ne-
braska White P rize. 1924.2 
l\1oisture content of 
Date Ear corn Cobs Grain planted 
Nonnal Stri pped Normal Stripped Normal Stripped 
Pct. Pct. Pct . Pct. Pct. Pct. 
( I ) (2) (3) (4) (5) (6) (7) 
Crop harvested O,ctober 20 
April 20 19 13 24 12 18 13 
May5 22 13 32 13 20 13 
May 17 22 14 31 16 20 14 
May26 26 15 40 17 23 14 
June5 33 14 48 18 27 14 
June 16 50 22 64 25 40 20 
Average 29 15 40 17 25 15 
Crop harvested November I 
Apr. 25 16 JO 20 9 15 I I 
May 5 16 I O 22 9 15 II 
May 17 15 JO 21 9 15 10 
May26 17 10 25 10 16 10 
June 5 24 10 36 9 21 10 
June 26 40 n 57 9 32 10 
Average 21 JO 30 9 19 IO 
' Stripping done on October I. 
Data are comparable with those of Table 19. 
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centages of ear corn, cobs, and grain are reported separately in Table 
20. 
On October 20, as a result of standing 20 days in the field in a 
stripped condition, the average moisture of the grain had declined to 
15 per cent compared with 25 per cent for the normal, unstripped ears. 
Correspondingly the moisture in cobs of stripped ears had declined to 
17 per cent compared with 40 per cent for the cobs of unstripped ears. 
These results may have little application unless, perhaps, someone 
with a small seed corn plot and poor drying facilities might wish to 
loosen the husks to faci litate more rapid curing. 
SHELLED CORN EQUIVALENTS OF EAR CORN 
Need for a conversion table.-There is need for a conversion table 
whereby quantities of ear corn of various moisture contents may be 
evaluated in terms of Grade 2 shelled corn containing 15.5 per cent 
moisture. For example, in h ybrid seed production contracts, it is 
rather common for the grower to deliver ear corn at any stage of dry-
ness after maturity. This normally represents a moisture range of 
about 14 to 34 per cent for the grain, 15 to 39 per cent for the ear corn, 
and 17 to 55 per cent for the associated cobs. 
As a further example, in years of late maturity and slow drying 
weather, much soft corn is produced that cannot be safely stored be-
cause of excessive moisture content. Some such ear corn enters into 
commercial channels for immediate processing or feeding. These 
transactions should be on an equitable basis for both buyer and seller. 
Accordingly, a conversion table (Table 21) has been constructed, based 
on the analysis of many samples of standard eastern Nebraska corn that 
were grown under normal farm conditions in various combinations 
of planting and harvest date, such as are reported in a number of tables 
herein . 
Moisture relationships and shelling percentages of ear corn.-
Moisture determinations were made separately at the time of harvest 
for the ear corn, grain, and cobs. These are presented graphically in 
Figure 7. It was found that at early stages of grain development, the 
kernels are actually higher in moisture than are the cobs. In the late 
roasting ear stage they tend to equalize at about 65 per cent moisture. 
Thereafter the grain loses moisture more rapidly than does the cob 
through the exchange of water for organic materials during transloca-
tion. With a difference of 21 per cent in moisture between grain and 
cobs at the time of maturity (34 per cent kernel moisture), these per-
centages converge in the drying-out process until they equalize at about 
12 per cent. The ratios of the moisture-free weight of mature grain 
to that of the ear corn and the cobs, respectively, remain essentially 
constant throughout the kernel-moisture range up to and including 
34 per cent. 
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TABLE 21.-Corresponding moisture contents of shelled corn, ear corn, and cobs at 
time of harvest before and after maturity; and the number of pounds of ear corn 
at various moisture contents that are equivalent to a bushel (56 pounds) of Grade 
2 shelled corn containing 15.5 per cent moisture.1 
Corresponding Ear corn Corresponding Ear corn 
equal to equal to moisture contents 1 bushel moisture contents 1 bushel 
I Ear I 
grain with 
I Ear I 
grain with 
Grain Cobs 15.5% Grain Cobs 15.5 % 
corn moisture corn moisture 
Pct. Pct. Pct. Lbs. Pct. Pct. Pct. Lbs. 
12 12.0 12 64.8 29 3-l 49 86.4 
13 13.4 14 65.9 30 35 50 87.7 
14 14.8 17 66.9 31 36 51 89.1 
15 16.2 19 68.1 32 37 52.5 90.6 
16 17.3 21 69.0 33 38 53.5 92.0 
17 18.5 23 70.0 34 39 55 93.5 
18 19.7 25 71.0 35 40 56 95.4 
19 21.0 27 72.2 36 4 1 57 97.3 
20 22.2 30 73.3 37 42 58 99.3 
21 23.5 33 74.5 38 43 59 101.3 
22 25.0 36 76.0 39 4-l 60 103.6 
23 26.5 39 77.6 40 45 60 105.8 
24 28.0 42 79.2 41 46 60 108.0 
25 29.5 44 80.9 42 47 60 110.3 
26 30.8 46 82.4 43 48 61 11 2.7 
27 32.0 47 83.9 44 49 61 115.2 
28 33.0 48 85 .1 45 50 61 117.8 
1 A shelling percentage of 83 per cent (moisture-free basis) is assumed for mature ear corn con -
taining 34 per cent or less kernel moisture. Adjustments have been made for the lower shelling 
percentage of immature corn with more than 34 per cent kernel moisture. 
Normally matured ear corn is found to consist of approximately 83 
per cent grain and I 7 per cent cobs when reduced to 12 per cent mois-
ture content or on a moisture-free basis. Theseproportions are not 
absolute for all ear corn but are somewhat subject to normality of de-
velopment and heritable differences. As illustrations: (I) The standard 
h ybrid Ohio C92 has varied from 85 to 79 per cent shelled corn in two 
successive years (1946 and 1947) in which the respective yields were 60 
and 32 bushels per acre. (2) Nine certified double-cross hybrids that 
are grown in this State averaged 83.4 per cent dry shelled corn in 1945 
and varied from 82.6 to 84.5 per cent. Likewise, five standard single-
cross hybrids averaged 83.3 per cent shelled corn and ranged from 82.1 
to 84.4 per cent. (3) Immature corn has a lower shelling percentage, 
and this has amounted to average deficiencies of 3 and 5 per cent 
for ears harvested at 40 and 52 per cent kernel moistures, respectively. 
These deficiencies are prorated in Table 21 for all kernel moistures 
above 34 per cent. , 
Pounds of ear corn per bushel of Grade 2 grain.-On a moisture-free 
basis, 47.3 pounds of grain or 57 pounds of ear corn are the equivalent 
of a bushel (56 pounds) of grain containing 15.5 per cent moisture. In 
preparing the conversion table (Table 21), the number of pounds of 
ear corn required at the various kernel moistures (up to 34 per cent) to 
equal a bushel (56 pounds) of No. 2 shelled corn with 15.5 per cent 
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MOISTURE CONTENT OF GRAIN IPcl.l 
F rc. 7.-Typical moisture percen tages of ear corn , gra in , and cobs at t ime of h ar -
vest, ranging from the roas ting ear stage through m atur ity and to an: ai r-dry con -
d ition . (Based on data from many samples of standard eastern Nebraska corn 
planted and harves ted at various dates, such as are reported in a n umber of tables 
herein .) 
moisture was determ ined b y dividing 57 b y the corresponding dry-
matter percentage of the ear corn in question, as per the following ex-
ample for ear corn with 28 p er cent kernel moisture: 57 + 67 = 85 .l 
pounds. For kernel moistures above 34 per cent, allowance was made 
for the lower sh elling percentages as expla ined in the preceding para-
graph
How to read the conversion table.-By reference to Table 21 one 
may read directly in columns 4 or 8 opposite any sp ecific kernel mois-
ture, the number of pounds of ear corn that will sh ell out the equival-
ent of a bushel of No. 2 grain containing 15.5 per cent moisture. (This 
is also charted in Figure 8.) Thus, for ear com having a kernel mois-
t ure of 20 per cent, 73.3 pounds will provide a bushel (56 pounds) of 
shelled corn a t 15.5 per cent moisture. A satisfactory procedure in 
using the table is to obtain a composite sample of sh elled grain from 
approximately 100 ears picked at random from the ear corn under 
considera tion. Such a sample is readily prepared by gouging out two 
rows of kernels from each ear with a screwdriver. Facilit ies are available 
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MOISTURE IN GRAIN (Pct.l 
FIG. 8.-Pounds of ear corn at various kernel-moisture contents that are the equiv-
alent of a bushel (56 pounds) of Grade 2 shelled corn containing 15.5 per cent 
moisture. (Compiled from data in Table 21.) 
in most localities for quick moisture determinations of shelled corn. 
If seed-set has been imperfect or if an appreciable amount of grain has 
been shelled from the ears and lost in the field by use of a mechanical 
picker, it may be desirable to make a proportional adjustment for the 
reduced shelling percentage. This may be done as follows: If the esti-
mated shelling percentage is 80 instead of 83 on which the table is 
based, divide 83 by 80 and multiply the quotient by the number of 
pounds ear corn indicated in the table for the specific kernel moisture. 
As an example for a kernel moisture of 20 per cent and 80 per cent 
sh elled corn, the entire formula is (83+80) x 73.3=76 pounds. 
ESTIMATION OF GRAIN IN IMMATURE SNAPPED 
AND HUSKED CORN 
In occasional years a portion of the corn crop fails to reach full 
maturity before killing frost. Some of it is sold in this immature con-
dition to livestock feeders as snapped corn and some as ear corn. The 
data in Table 22 have been compiled as an aid in evaluating the worth 
of such corn in terms of No. 2 shelled grain (15.5 per cent moisture). 
The maturity stages represented are (1) ripe and field cured; (2) ripe, 
but before drying; (3) kernels glazed, one week before ripe; and (4) 
kernels denting, two weeks before ripe. 
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TABLE 2:.::.-Comparative moisture and grain contents of snapped a nd husked corn 
when harvested after ripe and field cured, a nd at three stages of maturity; also 
feed constituents in the grain.1 
Character observed 
and basis of comparison 
Time harves ted before ripe .. . . . . . ... .... ... (Weeks) 
.Moisture content when harves ted 
Kernel . .. .. .. .... .... .... (Pct.) 
~b ... . ~t.) 
Ears without husks .. . ....... ... ... (Pct.) 
Husks .......... .... ........... (Pct.) 
Shanks . .. (Pct.) 
Snapped corn ..... .... .. .. .... .... ... ... .. .... .... .... ... .. (Pct.) 
Weights per 100 lbs. snapped corn when harvested 
Ears ..... (Lbs.) 
Husks .................................. ..... (Lbs.) 
Shanks ........ (Lbs.) 
Grain (15.5 % moist.) in 100 lbs. snapped corn 
when h arvested . . .. (Lbs.) 
Grain (15.5% moist.) in 100 lbs. ears when harvested (Lbs.) 
Snapped corn required to contain I bu. grain 
(15.5% moist.) . . .. .... (Lbs.) 
Ear corn required to contain 1 bu. grain 
(15.5% moist.) ... . .. .... (Lbs.) 
Feed constituents in grain (moisture-free basis) 
Mineral matter ..... (Pct.) 
Fat .. .. .. ... ... .. . (Pct.) 
Protein ............... (P ct.) 
Nitrogen-free ex tract 
fiber) 
Crude fiber 
( carbohydrates less crude 
... ..... ... ... .. .. .. (Pct.) 
................... (Pct.) 
Maturity stage 
when harvested 
Ripe \ 
Field I Before I 
cured drying 
15 34 
19 55 
16 39 
24 47 
33 82 
17 43 
92 85 
6 8 
2 7 
75 51 
82 60 
76 l ll 
68 94 
l.17 
4.77 
10.3 
81.8 
2.22 
43 
61 
47 
73 
85 
57 
76 
15 
9 
36 
47 
155 
ll 8 
1.27 
4.6 1 
10.4 
81.2 
2.48 
2 
56 
62 
57 
75 
85 
62 
77 
15 
8 
31 
40 
182 
140 
1.29 
3.72 
l l.4 
80.8 
2.82 
1 Compiled in part from other tables herein. Data based on corn yielding approx imately 60 
b ushels per acre and grown at the spacing of two plants in hills 42 inches apart. 
The snapped corn contained all of the husks and shanks broken off where attached to the stalk . 
The manner of snapping may affect the proportion of husks and 
shanks included in the snapped corn. These data are based on the 
entire content of all husks and shanks broken off at the stalk. In prac-
tice, some adjustment may be made for the estimated loss of husks 
and shanks. The values shown in the table may be regarded as 
reasonably representative for well developed corn in general at cor-
responding m aturity before additional drying occurs. 
As a summary, snapped corn to contain 1 bushel (56 pounds) of 
grain on the basis of Grade 2 moisture content (15.5 per cent) is r e-
quired in the amounts of 76, 111, 155, and 182 pounds, respectively, at 
the various stages of (1) ripe and field cured; (2) ripe but uncured; (3) 
kernels glazing, one week before ripe; and (4) kernels denting, two 
weeks before ripe. Corresponding amounts of ear corn required to 
contain 1 bushel of grain a t "Grade 2" moisture are 68, 94, 118, and l 40 
pounds. 
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Pound for pound, the feeding value of the dried grain varies but 
little between the denting and ripe stages as judged by the feed con-
stituents. The accompanying husks, shanks, and cobs have an addi-
tional feed value for cattle and sheep. This is enhanced b y grinding. 
THE COMPARATIVE GROWTH RATE OF VARIETIES 
DIFFERING IN TIME OF MATURITY 
Late maturing varieties of corn tend to grow much taller than do 
early ripening sorts. This added height does not, however, represen t 
more rapid growth in the earlier stages but rather longer-continued 
growth. These conclusions are based on the plant development of three 
groups of 10 early, 10 medium, and 10 late ripening varieties grown 
during two years in three-row plots under normal field conditions. 
The stand was at the rate of two plants in hills spaced 42 inches apart. 
Twenty-five plants of each variety were measured five and seven weeks 
after planting and at maturity. The first two measurements were taken 
from the soil surface to the uppermost tip of upstretched leaves, while 
the mature h eight was to the tip of the tassel. 
Averaging the two years (Table 23), the early, medium, and late 
groups differed only 1 inch in height a t five weeks and 3 inches at seven 
weeks, compared with 24 inches at maturity. 
TABLE 23.-Comparative growth rate of late-, medium-, and early-ripening varieties 
of dent corn.1 1924 and 1925. 
Weeks a fter Plant h eight 
planting Av. JO Av. 10 Av. 10 
on May 14 la te medium early 
varieti es varieties varieties 
Inches Inches Inches 
Year 1924 
5 25 27 28 
7 ... .. .............. 63 62 61 
Mature. 101 93 78 
Year 1925 
5 26 27 26 
7 54 57 52 
Mature .. 89 77 63 
Average two years 
5 
··· ·· ····· · · · ·· · ·•••• 26 27 27 
7 59 60 57 
-Mature .. 95 85 71 
1
_ Measurements taken on 25 plants of each variety. The mean tasseling dates of the early, 
medium and late varieties were respect1vely, July 14, July 25, and Aug . 7. The corresponding 
ripening dates were Sept. I , Sept. 14, and Sept. 27. 
EFFECT OF TILLERS ON YIELD 
Although it has been demonstrated for growing corn plants that a 
vascular connection persists between the main stalk and its tillers, the 
tillers were not found in these experiments to materially affect the 
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grain or stover yields of the main stalks. The tillers neither served to 
feed the main stalk by translocation nor did they act as parasites under 
the favorable growth conditions of wide spacing on fertile, irrigated 
soil. It is further established that tillers are less efficient in grain pro-
duction in proportion to stover than are the main stalks. Therefore 
at optimum spacing for maximum yield per acre they may be expected 
to reduce the acre-yield of grain. On the other hand when stands are 
relatively thin, the grain contributed by the tillers, even though less 
efficient, serves to increase the acre-yield of grain. These conclusions 
are based on the performance during a five-year period of a standard, 
local, productive, tillering variety, Hogue Yellow Dent, planted at a 
double rate and thinned in the seedling stage to one plant each 42 
inches. Tillers were pulled from alternate plants while still very 
young, without apparent injury to the main stalk. 
That conditions were favorable for tillering is evidenced (Table 
24) by the presence of an average of 2.4 tillers per plant. Under the 
favorable conditions and wide spacing, little competition is believed 
to have existed between the two types of plants. The following rela-
tionships at 14 per cent moisture content are apparent: 
( 1) In case of the plants with tillers, the stover of the main stalk 
weighed 253 grams while that of the tillers weighed 339 grams. Cor-
responding grain weights were 205 and 81 grams. The ratio of grain to 
stover weight of the main stalk was 0.81 and a corresponding ratio 
of grain to stover weight of the tillers was 0.24. Thus the tillers were 
only 30 per cent as efficient in grain production as were the main stalks. 
TABLE 24.-Comparative grain, stover, and fodder vields (14 per cent moisture) of 
corn plants with and without tillers, grown widely spaced on fertile , irrigated 
land 1 • 
Part Mean yield per plant (14 % moisture) 
of 
crop 1932 1933 1935 1936 1937 Average 
Gms. Gms. Gms. Gms. Gms. Gms. Relative 
Plan ts without tillers 
Grain 249 247 222 139 149 201 100 
Stover 191 251 230 219 335 245 100 
Fodder 440 498 452 358 484 446 100 
Plants with tillers (main stalk only) 2 
Grain 252 249 234 127 162 205 102 
Stover 169 248 279 257 312 253 103 
Fodder 421 497 513 384 474 458 103 
Plants with tillers (entire plant)' 
Grain 311 416 357 143 204 286 142 
Stover 443 605 738 501 673 592 242 
Fodder 754 1021 1095 644 877 878 197 
1 Performance based on annual averages of 200 to 240 individual plants of each type. grown 
alternately and spaced 3 ½ feet. As an average for the period, the plants with tillers averaged 
2.4 tillers per plant; 29 per cent of the tillers produced grain compared with 95 per cent for the 
main stalks. 
2 The same plants are involved in decks 2 and 3 of the table. 
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(2) In case of the plants without tillers, the stover weight was 245 
grams and the grain weight 201 grams per plant, giving a grain-to-
stover ratio of 0.80. In case of the plants with tillers, the stover weight 
was 592 grams and the grain weight was 286 grams, giving a grain-to-
stover ratio of 0.48. Thus the plants with tillers were only 60 per cen t 
as efficient in grain production as were the plants without tillers. 
Since tillers are decidedly less efficient in grain production than are 
the main stalks of the same plants, and also less so than the plants 
without tillers, it would seem that maximum yields of grain per acre 
should be realized from the use of nontillering varieties or hybrids 
grown a t an optimum sp acing for maximum acre-yield. 
Tillers would seem advantageous in grain production only when 
the spacing is so wide that the less efficien t yield of the tillers does en-
ha nce total production. 
In this analysis, it must be taken into consideration that under 
normal spacing as practiced on farms, the tillers undergo far less de-
velopment and consequently may no t greatly depress the main stalk 
by competition, and that when the stand turns out thin , the tillers are 
there to augment the grain yield. 
THE CONTRIBUTION OF SEMINAL ROOTS 
TO THE GRAIN YIELD 
The seminal roots of corn, often called the temporary or primary 
root system, have proved to function normally throughout the life of 
the plant and to be an important factor in the yield of the crop by 
way of supplementing the advent itious or crown roots. This conclu-
sion is reached from a two-year test in replicated fi eld plots planted to 
germinated seeds, to which fine wire snares were attach ed, in alter-
na te plots in such manner that a pull of the wire severed either the 
entire seminal root system or only the primar y seminal root (radicle) 
at the age of three weeks. As a result of either treatment (T able 25) 
there was no apparent effect on the health of the plant and little effect 
TABLE 25.-Effects of removing part or all of the primary root system upon the 
performance of the corn plant.1 1935 and 1937. 
Portion 
of root 
removed2 
None 
Primary root (radicle) 
Seminal root system . 
Date 
ripe 
Sept. 
4 
5 
6 
2 -year averages 
I Plant height I Per 100 plants 
July I Ma- T ill- 1 I 5 ture ers Smut Lodged 
111. 
35 
31 
29 
In. 
90 
89 
88 
16 
16 
16 
18 
17 
19 
14 
12 
14 
Annual yields 
Grain per acre 
14% moisture 
1935 
Bu. 
44.0 
37.1 
37.5 
I 1937 
Bu. 
47.5 
40.6 
43.1 
I Av. 
Bu. 
45.8 
38.9 
40.3 
1 Four replications of four-row plots, six hills long, three plants per hill; yields based on 
middle rows. 
2 Amputation performed at age of three weeks by jerking fine copper wires ensaring either 
the root radicle or the first internode close to the seed at the time of transplanting germinated 
seeds to the field. 
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on vegetative development other than slight retardation of growth and 
time of maturity. The yield of grain per acre, however, was reduced 
6.2 bushels or 14 per cent as an average for both treatments. 
DAY LENGTH AS A FACTOR IN THE GROWTH OF CORN 
Corn is typically a "short-day" species. In other words, its flowering 
period is accelerated by a relatively short daily exposure to light, usual-
ly less than 12 or 14 hours, and is delayed by a longer exposure. This 
is an important principle in the latitudinal adaptation or suitability 
of specific genotypes, either varieties or hybrids. In addition to respond-
ing to length of day as an environmental factor, earliness is definitely 
a heritable character. 
The length of day during the planting season increases from south 
to north in the Northern Hemisphere. There is a difference of two 
hours and 14 minutes between latitude 30 on March 30 and latitude 40 
on May 15, representing normal planting dates in southern Texas and 
Nebraska. 
Interchange of seed between various latitudes.-In a cooperative 
test in 1933, locally adapted seed was interchanged between the Ne-
braska Agricultural Experiment Station and each of three southern 
experiment stations, Oklahoma, Texas and Louisiana. The seed from 
two sources was planted at each of the southern stations, and from all 
four sources at the Nebraska station. Plant measurements were taken 
on 10 plants of each variety grown under each condition. When Ne-
braska Krug was grown in the South it reached the silking stage in 
an average of 13 days less time than when grown at Lincoln, Nebraska. 
The southern varie ties required an average of 18 days longer from 
planting to silking at Lincoln than in their native locality. Seed from 
all sources planted at Lincoln produced stalks that had two to three 
more nodes and leaves per main stem and averaged 14 per cent taller 
than corresponding plants grown at the southern experiment stations. 
Effect of change in day Iength.-Greenhouse test: The normal day 
lengths and mean temperatures during a 15-week growing season for 
corn at Lincoln are summarized on a weekly basis in Table 26. These 
normal conditions were maintained in a greenhouse during each of 
three winter seasons (Table 27) by thermostatic heat control and suit-
ably controlled electric lighting, and three latitudinal strains of corn 
were grown each year. For comparison with the normal day length, 
corresponding plantings were made under the natural short winter day 
prevailing during the tests. The short days ranged from approximately 
four to six hours less duration during the first seven weeks after plant-
ing, and were then replaced by normal days. The data indicate clearly 
that vegetative growth is restricted and that flowering and therefore 
44 NEBRASKA R ESE ARCH BULLETIN 166 
TABLE 26.-Photoperiods and mean temperatures prevailing at Lincoln, Nebraska, 
during the normal corn-growing season. 
Weekly Mean Day-interval length, 
after Dales temperature (Hrs. and 
planting (oF .) minutes) 
l 5 / 28-6 / 3 70 14:54 
2 6/ 4 -6 / 10 70 15:02 
3 ... .. ... ..... .. . 6/ 11-6 / 17 71 15:06 
4 6 / 18-6 / 24 73 15:06 
5 ............ ... ... 6 / 25-7 / 1 75 15:06 
6 ........ •..•. .. 7 / 2 -7 / 8 76 15:01 
7 7 / 9 -7 / 15 77 14:54 
8 7/ 16- 7/ 22 77 14:45 
9 ..... .. ... ...... 7/ 23-7 / 29 77 14:33 
10 7/ 30-8 / 5 77 14:1 8 
11 . . . .. ... . . ... . ... 8/ 6 -8 / 12 77 14:03 
12 8/ 13-8 / 19 76 13:47 
13 ..... .... ..... ... 8/ 20-8 / 26 76 13.30 
14 8/ 27- 9/ 2 75 13:12 
15 9/ 3 -9 / 9 73 12:55 
ripening are speeded up materially (7 to 20 days) by short compared 
with long days early in the growing season. 
Field test: Four latitudinal strains of corn were grown comparably 
in the field at Lincoln under both a normal, prevailing day length 
(Table 26) and a shortened 10-hour day that was restricted to the first 
seven weeks after planting. The shortening was accomplished by 
covering the plants to exclude light except for the IO-hour period, 
7 a.m. to 5 p.m. Although the regional strains differed decidedly in 
date of silking when grown under normal field conditions (Table 28), 
TABLE 27.-Effect of photoperiod on the plant development of three regional strains 
of corn grown in the greenhouse at Lincoln. Averages for three years, 1934, 1935, 
and 1937.1 
Time from 
I Nodes I H eight Leaf area Photoperiod• planting to: above per main 
Tassel- Silk- ground Stalk Ear stalk ing:1 ing 
Days Days No. In . In. Sq. in. 
Minnesota 401 
Normal 72 76 11 80 25 341 
Short 65 68 9 60 20 225 
Nebraska Krug 
Normal 82 85 15 101 42 821 
Short 75 78 12 79 26 493 
Arizona Mexican June 
Normal 97 106 17 127 71 1391 
Short 77 82 12 83 34 602 
1 Plantings were made Dec. 18, 1933; Dec. 19, 1934; and Dec. 21, 1936. 
2 Normal day length was as given in Table 26. Short days ranged 4 to 6 hours shorter than 
normal and were restricted to the first seven weeks after planting. 
• Initial pollen shedding. 
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TABLE 28.-Effect of photoperiod on the plant development of four regional strains 
of corn. Field studies at Lincoln, Nebr., 1933.1 
I Time from: I Nodes 
I 
H eight Leaf Stalk area 
Photoperiod 2 Planting Tassel- Above dia- per 
to tassel- I ing to Abovd I upper Stalk Ear meter m ain 
ing3 maturity groun ear stalk 
Days Days No. No. In . In. In. Sq. in. 
Minnesota No. 401 
Normal 59 42 11 5 88 30 0.84 481 
Short 54 40 8 5 69 12 0.41 171 
Nebraska Krug 
Normal 68 46 15 6 101 48 1.12 1122 
Short 59 43 II 5 86 30 0.66 433 
Oklahoma Silvermine 
Normal 80 47 17 6 107 56 1.34 1621 
Short 73 45 12 5 83 38 0.91 889 
Arizona Mexican June 
Normal 85 50 18 7 125 73 1.38 1990 
Short 75 46 12 6 84 38 0.88 933 
1 Planted May 29 under normal field conditions. 
2 D escriptions of normal photoperiods are given in Table 26. The length of short days was 
IO hours, and these were discontinued seven weeks after planting. 
3 Initial pollen shedding. 
all responded to shortened day length by reduced vegetative growth 
and earlier induction of reproductive development. This reaction is 
confirmed by all tests undertaken. 
Dissections of locally adapted plants in early stages of growth dis-
closed that under natural day length the tassel and all leaf initials are 
differentiated about three to four weeks after planting. When grown 
under short day length this same stage is reached about nine days 
earlier, before as many leaf initials have been laid down. All of this 
transformation may occur at the ground level as the stem at this stage 
measures only about 1 inch from the base of the crown to the tassel. 
Thus, the influence of day length as an environmental factor in the 
adaptation of corn appears to end with the initiation of tassel develop-
ment. 
SUMMARY 
As an average for three seasons, growing corn plants increased in 
height with almost equal rapidity during 12 daylight hours (7 a .m. to 
7 p.m.) as during 12 hours including the night (7 p .m. to 7 a.m.), the 
latter rate being 4 per cent greater. 
Typical eastern Nebraska corn grew in height throughout nine 
weeks after emergence, at the mean rate of 13.2 inches per week. The 
greatest gain recorded for a single week was 30 inches. 
During the sixth to ninth weeks after emergence, the stem proper 
increased from a height of 20 inches to 119 inches, an average of 25 
inches per week. 
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Under favorable growing conditions, typical corn fields with two 
plants per hill in hills 42 inches apart averaged 1.64 acres of leaves per 
acre of land, considering one leaf surface only, and 3.28 acres of leaves 
considering both surfaces. 
Two weeks after seedling emergence, all ear-shoot initials had 
formed underground on the stern which was already surmounted by 
the differentiated tassel initial slightly above the ground level. The av-
erage length of the uppermost functioning ear was 1. 1 inches at the end 
of the seventh week, and its maximum length of 10.2 inches was at-
tained by the close of the eleventh week, about three weeks after fer-
tilization and four weeks before maturity. From 15 to 17 weeks were 
required from seedling emergence to maturity in different years, and 
seven to eight weeks from fertilization to maturity of the grain. 
At weekly intervals beginning six weeks before maturity, the mois-
ture-free grain yields p er plant averaged 9, 21, 56, 93, 144, 182, and 191 
grams. These are relative weights of 5, 11, 29, 49, 75, 95, and 100 per 
cent. 
The grain, cobs, and ear corn contained, r espectively, 34, 53, and 38 
per cent moisture at maturity as evidenced by the cessation of further 
translocation of substance from the stem to the grain. 
A t maturity, the endosperm, embryo, and p ericarp comprised 84.3, 
9.7, and 6 per cent, respectively, of the entire moisture-free weight of 
the kernel. 
The maximum moisture-free weights of stover were acquired three 
to four weeks before maturity, whereas the fodder and ea r-corn yields 
increased to maturity. These changes represent translocation of plant 
substance from the stalk and leaves to the ear. The plants had acquired 
41 to 49 per cent of their mature dry weight at the silking stage. The 
ear and shelled corn had attained approximately 57 and 49 per cent, 
resp ectively, of their mature weight three weeks before ripe. The 
proportion of grain to ear corn increased to maturity when it averaged 
83 per cent on a dry basis. The weekly increment in dry matter per 
plant declined from an average of 443 per cent a t two wee ks to 7 per 
cent by the twelfth week. 
During a 4 7-year period, l 942-1948, on the Experiment Station 
farm at Lincoln, the annual grain yields (15 per cent moisture) of a 
standard variety of corn have given the following highly significant 
correlations with various weather factors: Mean seasonal (period of 
June, July, and August) temp erature, -0.753; m ean seasonal free-water 
evaporation, -0.79_2; ratio annual (crop-year) precipitation to seasonal 
evaporation, +0.686; mean seasonal precipitation, +0.585; annual 
(harves t to harvest) precipitation, +0.593; July rainfall, +0.475. 
The following regressions of grain yield on various weather factors 
were obtained during this same 47-year period: For each rise of one 
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degree Fahrenheit in mean seasonal temperature during June, July, 
and August, there was a 6.75-bushel decrease in yield per acre. One-
inch increases in July, seasonal, and annual (crop-year) rainfall re-
sulted in respective yield increases of 5.15, 3.32, and 2.08 bushels per 
acre. For each additional inch of evaporation from a free-water surface 
during the three-month growing season, there was a reduction of 3.24 
bushels in yield of grain. Increases of 2.73 bushels accompanied 1 per 
cent increases in mean seasonal relative humidity. Seasonal increases 
in percentage of possible sunshine by 1 per cent, and in mean daily 
solar radiation by 1 gram-calorie during 32 years reduced the grain 
yields by 1.53 and 0.42 bushels, respectively. 
During the 47-year period, annual grain yields have varied from 
0 to 75 bushels per acre, with an average yield of 41 bushels. By decades, 
beginning in 1902, the weather conditions for crop development be-
came progressively less favorable and resulted in four successive 10-
year average yields of 61, 44, 39, and 14 bushels. With the more favor-
able weather thereafter, the mean yield was 50 bushels per acre 
for the seven-year period 1942-48. This is clear evidence that the 
severe drouth of 1934-41 , with an average yield of 6.4 bushels, had been 
broken. In 1948 the yield was within 2 bushels of the maximum. 
As a long-time average, corn of the 120-day type (standard for east-
central Nebraska) planted May 18 at Lincoln, required 70 days from 
planting to silking, and 50 days additional from silking to maturity. 
Either period has varied as much as about six days longer or shorter, 
depending chiefly on the seasonal weather conditions. Relatively warm 
temperature and favorable soil moisture tend to accelerate maturity. 
The average maturity date has been one month earlier than the aver-
age date of the first killing frost. There is little r elation between the 
earliness of the first killing frost and the mean temperature of the corn 
growing season. 
In a year of severe drouth, 1939, application of 3 inches of irrigation 
water on July 20 and again on August JO resulted in a total fodder yield 
of 5.72 tons (14 per cent moisture) containing 72.4 bushels of grain , 
compared with 2.11 tons of fodder for the unirrigated crop which con-
tained no grain. The earless fodder of the drouth-stricken crop was 
higher at all growth stages in percentage of mineral matter, protein, 
and crude fiber, whereas it was uniformly lower after early stages of 
grain development in percentage of fat and nitrogen-free extract. Its 
composition differed primarily from that of the irrigated stover by way 
of nearly double the protein percentage. In this respect it may be 
regarded as superior in feed value to the stover of a well developed 
crop, but in general its feed value was distinctly inferior to that of well 
developed, mature fodder. 
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If it is the objective in growing a corn crop to produce a maximum 
yield of feed constituents per acre in the form of silage or cured fodder, 
it appears optional to h arvest in the glazing stage, one week be-
fore grain maturity when the fodder moisture content averages about 
57 per cent. 
At two weeks before maturity, 94 per cent of the final fodder yield 
had been produced and its moisture content was 69 per cent as an 
average for three years. 
It would not be practical to harvest the grain of corn a t any im-
mature stage to take advantage of relatively high protein and mineral 
p ercentages, as these are accompanied by great yield deficiency. 
The growing corn crop appears unable to extract moisture from 
soil containing less than 16 per cent moisture when the soil has an 
average h ygroscopic moisture coefficient of 13 per cent. 
The time when corn is sufficiently dry for husking and safe cribbing 
in the fall is greatly influenced by the time of planting. For example, 
when planted May 5 compared with June 5, the respective moisture 
contents of the grain were 31 and 51 per cent on September 30. By 
October 20, these had declined to 20 and 27 p er cent, respectively, and 
to 15 and 21 per cent by November 1. 
The grain of unhusked corn standing in the fi eld lost moisture at 
the mean rate of 0.6 per cent per day during a 40-day period following 
maturity on September 21. The curing ra te varied with climatic condi-
tions and moisture content of the crop. 
The husks of corn standing in the fi eld materially retard the dry-
ing rate of the grain. Under such conditions grain containing an 
average of 42 per cent moisture on September 30 contained 25 per cent 
at the end of the next 20 days, whereas loosening and stripping back 
the husks on O ctober 1 resulted in a corresponding reduction to 15 per 
cent. 
Based on many moisture and shelling-percentage determinations of 
ear corn, a conversion table is constructed which indicates the number 
of pounds of ear corn needed at any specific kernel moisture to shell
the equivalent of a bushel (56 pounds) of grain containing 15.5 per 
cent moisture. The weights of ear corn per bushel vary from 57 
pounds for moisture-free corn to 117.8 pounds at 45 per cent kernel 
moisture. 
Well developed snapped corn in the approximate amounts of 76, 
111, 155, and 182 pounds are required to contain 1 bushel (56 pounds) 
of grain on the basis of Grade 2 moisture content (15 .5 per cent) at the 
respective maturity stages of (1) ripe and field cured; (2) ripe but un-
cured; (3) kernels glazing, one week before ripe; and (4) kernels dent-
ing, two weeks before ripe. 
PROGRESSIVE DEVELOPMENT OF THE CORN CROP 49 
Varieties differing in ultimate plant height and time of maturity 
had very similar growth rates except that the large late sorts continued 
growth after the early ones ceased. 
The tillers or suckers of corn plants proved far less efficien t in grain 
production than did the main stalks as judged by their low ratio of 
grain to stover weight. From this it is concluded that maximum grain 
yields should be expected from the use of relatively sucker-free corn, 
spaced at an optimum rate for maximum yield per acre. 
The seminal or so-called "temporary" roots of corn are found to 
persist to maturity, and continue to contribute materially toward the 
welfare of the crop after its early establishment. Amputation of the 
primary root system at the age of three weeks without other plant 
injury reduced the yield of grain 6.2 bushels per acre or 14 per cent 
as an average for two years. 
The progressively longer photoperiod from south to north during 
the season of planting and early growth is an important factor in the 
latitudinal adaptation of corn. This crop is a short-day species, its 
flowering period being accelerated by a relatively short exposure to 
light. A standard Nebraska variety flowered in an average of 13 days 
less time when planted in three southern states than it did in this State. 
Three southern varieties required an average of 18 days longer to 
tassel in Nebraska than in their native states. 
In both controlled greenhouse and field tests, vegetative growth of 
the corn plant was restricted and flowering and ripening were accele-
rated materially (7 to 20 days) by short compared with long days during 
the first seven weeks after planting. It appears that four to six weeks 
would be ample to bring about the change from vegetative to repro-
ductive development. This short-day effect includes the very con-
spicuous reduction of 20 to 33 per cent in number of aerial nodes per 
stalk, and in plant height. The leaf area per stalk was reduced 33 to 
57 per cent. 

